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inics Design Associates, Dept. EE 12 
i Street, Walsall. WS1 3DE. Phone: (0922) 614791 


in kit form 


SPARKRITE 


reliable Asse 
eVerf less due 


itontaot bn 




components art 
purchase Fully t 


■ HIGH PERFORMANCE 
ELECTRONIC IGNITION 
Electronics Design Assoc. 

82 Bath Street, Walsall WS1 3DE 


Make sure 
of your 
Heathkit 
catalogue.. 

write now 




Keep up to date 
with the world’s finest 
electronic kits-with the Heathkit catalogue. 

48 product packed pages contain 
photographs and specifications of the widest 
possible range of kits. Everything from doorbells 
to digital clocks, multimeters to microcomputers. 

Heathkit make it easy to build, easy on your 
pocket, and as with 13 million Heathkit builders 
over 34 years, your success is guaranteed. 

Make sure of your copy of the Heathkit 
catalogue. Send the coupon today,plus 25p in 
stamps and beat the demand. 


To: Heath Electronics (U.K.) Limited, Dept ( EE 12 ), 
Bristol Road, Gloucester, GL2 6EE. 

Please send me a copy of the Heathkit catalogue. 

I enclose 25p in stamps. 


■Jkk, N.B. If youare already on the Heathkit mailing list you will 
Ml atuomatically receive acopy of the Heathkit catalogue without 
99 having to use this coupon. When you receive your 

-catalogue you will get details of this free offer. E3 

HEATHKIT 


All these 
advantages. 


Instant all-weather starting 
Smoother running 
Continual peak performance 
Longer battery & plug life 
Improved fuel consumption 
• Improved accelerationltop speed K 
'• Extended energy storage 


Fits all 12 v negative-earth vehicles^ 1 

with coil/distributor ignition up to 8 cylinders. 

1HPKII COMPRISESEVERYTHINGNECDED 


Roger Clark the world famous rally driver 

I says "Sparkriteelectronic ignition systems 
are the best you can buy" 


r ll 
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82 Bi 
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X5KIT £16 95 
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WATFORD ELECTRONICS 


.--------GUARANTEED ORDERS 

6 CASH/CHEQUI/ 

P.O.s OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL 
INSTITUTIONS’ OFFICIAL ORDERS ACCKPTID. TRAM AND EXPORT INQUIRY 
WELCOME. P&P ADD 40p TO ALL ORDERS UNDER £10 N. OVERSEAS ORDERS 
POSTAGE AT COST. AIR/SURFACE. (ACCESS. 


POLYESTER CAPACITORS: /__ 

400V: InF, 1n5, 2n2, 3n3, 4n7, 6n8. 10m, 15n 9p; 18n 10^ 
180n, 220n, 24p; 330n, 470n 41 p; 680n 52p; 1/xF 64p; 2/i : 
180V: 39/jF, lOOn. 150n, 220n lip; 330n, 470n 19p; 680n, 


war 1 


ELECTROLYTIC CAPACITORS: (Value* are li 
100, 220,'25p| 470 32p’; 1000 80p; 40V: 22, 33, 9p; 
33 Ipj 330, 470 32p; 2SV: 10. 22, 47, 100 8 p; 160, 22< 
2200 54p; 3300 77p; 4700 92p; 18V: 10. 40. 47 7o:1 

2200 98p; 40V: 4700 130p; 40 
110p; 25V: 15000 195p; 6400 12( 


Sp|470011S| 


MYLAR FILM CAPACITORS 

0°018j OjSI^M^O 7p 


pF 30p;25- 
p 1?50pF 58 


POLYSTYRENE CAPACITORS 




CERAMIC CAPACITORS: J 


EURO BREADBOARD £! 


POTENTIOMETERS: (ROTARY) OPTO 


/50Q-5MO Miniature 
W 100Q-3 3MOHorlz 
W200O-4 7MO Vert 



VOLTAGE REGULATORS* 


! LM327N 270 78H05+5V/5A 5#, 
I TAA550 50 78HG5Vto25v' 


rSuVr, 

SgHno^Loade 
SPOT c/over 


TIL313 C Cth 3" 101 
TIL321 C An 5" 118 


rfl§2 3 |nf D Red * 
riL78 detector 
)jit 0 Isolators 


TOGGLE 2A 
SPST 

TOGGLE* 


DPDT Biased 115p 


S VARIABLE 
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4511/DAF 145p n 


35p MW/LW 5FR 134p 



3A/1000V 30 


RECTIFIERS 




40 |74LS 
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Britain's first con 
computer kit 


The Sinclair ZX80 


£ 79 ® 


Price breakdown 

ZX80 and manual: £69.52 

VAT: £10.43 

Post and packing FREE 


Please note: many kit makers quote VAT-exclusive prices. 


You’ve seen the reviews. . .you've heard the excite¬ 
ment ... now make the kit! 

This is the ZX80. 'Personal Computer World' gave 
it 5 stars for ‘excellent value.' Benchmark tests 
say it's faster than all previous personal com¬ 
puters. And the response from kit enthusiasts 
has been tremendous. 

To help you appreciate its value, the price is 
shown above with and without VAT. This is so 
you can compare the ZX80 with competitive 
kits that don't appear with inclusive prices. 


‘Excellent value’ indeed! 

For just £79.95 (includingV AT and p&p) you 
get everything you need to build a personal 
computer at home.. PCB, with 1C sockets for 
all ICs; case; leads for direct connection to a 
cassette recorder and television (black and 
white or colour); everything! 

Yet the ZX80 really is a complete, powerful, 
full-facility computer, matching or surpassing 
other personal computers at several times 
the price. 

TheZX80 is programmed in BASIC, the 
world’s most popular computer language for 
beginners and experts alike. 

The ZX80 is pleasantly straightforward to 
assemble, using a fine-tipped soldering iron. 

It immediately proves what a good job you've 
done; connect it to your TV.. . link it to an 
appropriate power source*... and you're 
ready to go. 



Your ZX80 kit contains... 

• Printed circuit board, with 1C sockets for 
allies. 

• Complete components set, Including all 
ICs -all manufactured by selected world¬ 
leading suppliers. 

• New rugged Sinclair keyboard, touch- 
sensitive, wipe-clean. 

• Ready-moulded case. 

• Leads and plugs for connection to 
domestic TV and cassette recorder. 
(Programs can be SAVEd and LOADed 
on to a portable cassette recorder.) 

• FREE course in BASIC programming and 
user manual. 

Optional extras 

• Mains adaptor of 600 mA at 9 V DC 
nominal unregulated (available 
separately-see coupon). 

• Additional memory expansion boards 
allowing up to 16K bytes RAM. (Extra 
RAM chips also available-see coupon). 


The unique and 
valuable components of the 
Sinclair ZX80. 

The Sinclair ZX80 is not just another 
personal computer. Quite apart from its 
exceptionally low price, the ZX80 has two 
uniquely advanced components: the Sinclair 
BASIC interpreter; and the Sinclairteach- 
yourself BASIC manual. 

The unique Sinclair BASIC interpreter offers 
remarkable programming advantages: 

• Unique ‘one-touch’ key word entry; the 
ZX80 eliminates a great deal of tiresome 
typing. Key words (RUN, PRINT, LIST, etc.) 
have their own single-key entry. 

• Unique syntax check. Only lines with correct 
syntax are accepted into programs. A cursor 
identifies errors immediately. This prevents 
entry of long and complicated programs with 
faults only discovered when you try to 

• Excellent string-handling capability-takes 
up to 26 string variables of any length. All 
strings can undergo all relational tests (e.g. 
comparison). The ZX80 also has string input- 
to request a line of text when necessary. 
Strings do not need to be dimensioned. 

• Up to 26 single dimension arrays. 

• FOR/NEXT loops nested up to 26. 

• Variable names of any length. 

• BASIC language also handles full Boolean 
arithmetic, conditional expressions, etc. 

• Exceptionally powerful edit facilities, allows 
modification of existing program lines. 

• Randomise function, useful for games and 
secret codes, as well as more serious 
applications. 

• Timer under program control. 

• PEEK and POKE enable entry of machine 
code instructions. USR causes jump to a 
user’s machine language sub-routine. 

• High-resolution graphics with 22 standard 
graphic symbols. 

• All characters printable in reverse under 
program control. 

• Lines of unlimited length. 


Fewer chips, compact 
design, volume production - 
more power per pound! 

The ZX80 owes its remarkable low price to 
its remarkable design: the whole system is 
packed on to fewer, newer, more powerful 
and advanced LSi chips. A single SUPER ROM, 
for instance, contains the BASIC interpreter, 
the character set, operating system, and 
monitor. And the ZX80's1K byte RAM is 
roughly equivalent to 4K bytes in a conven¬ 
tional computer-typically storing 100 lines of 
BASIC. (Key words occupy only a singlebyte.) 

The display shows 32 characters by 24 lines. 

And Benchmarktests show that the ZXSO 
is faster than all other personal computers. 

No other personal computer offers this 
unique combination of high capability and 


Sockets for 

faster version of the famous cassette recorder, 
Z-80 microprocessor chip, power supply. 
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The Sinclair teach-yourself 
SIC manual. 

f the specifications of the Sinclair ZX80 
in little to you -don't worry. They're all 
lained in the specially-written 128-page 
k free with every kit! The book makes 
ning easy, exciting and enjoyable, and 
resents a complete course in BASIC 
gramming-from first principles to complex 
grams. (Available separately-purchase 
:e refunded if you buy a ZX80 later.) 
irdware manual is also included with 
ry kit. 

The Sinclair ZX80. Kit: £79.95. 
sembled: £99.95. Complete! 

The ZX80 kit costs a mere £79.95. Can't 
t to have a ZX80 up and running? No 
blem! It's also available, ready assembled 
i complete with mains adaptor, for 
y £99.95. 

Demand for the ZX80 is very high: use the 
jpon to ordertoday forthe earliest possible 
ivery. All orders will be despatched in strict 
ation. We’ll acknowledge each order by 
urn, and tell you exactly when yourZX80 
I be delivered. If you choose not to wait, you 
l cancel your order immediately, and your 
iney will be refunded at once. Again, of 
urse, you may return your ZX80 as received 
hin 14 days for a full refund. We want you to 
satisfied beyond all doubt-and we have 
doubt that you will be. 


ZX80 software- 
available! 


See advertisements in Personal 
Computer World, Electronics Today 
International, and other journals. 

. New dedicated software - developed 
independently of Science of Cambridge - 
reflects the enormous interest in the ZX80 More 
software available soon-from leading consult- 


| nR ___ To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB21SN. | 

UKUfcK R ernem 5e r: all prices shown include VAT, postage and packing. No hidden extras. 
FORM Please send me: 



cience of Cambridge Ltd 


lings Parade, Cambridge, Cambs., CB21SN. 
: 0223 311488. 


I enclose a cheque/postal order payable to Science of Cambridge Ltd for £_ 

Name: Mr/Mrs/Miss__._,-—- 

Address___________ 


L- 
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ELECTROT'KIT 


DENSHI KITS— 
SPECIAL OFFER 



“ . . . fun and entertainment 
as well as education"— 

(EVERYDAY ELECT 


a ys s ssiirsa Mira as 

SR-3A KIT £29-95 

(16ix10x2r) 


SR-3A de luxe KIT 


sophis 

ipplied 
-S Ha . 
of charge 


gjwM a.' 

sa'ssasrssp’ir' •* •“ M - 


~£ 

rSMKSt 


T UUUn T , Uf 

EX, BN27 3TC 


LVINGTON, 
)32 183 579) 



Radios, Organ,Parking 
i Light etc. All parts 
Ok supplied and can be 
S\ re-used on special 
deck provided, so 
NO SOLDERING is 
required. Just needs 
4 V 2 V batterv. 


ELECTRONICS 

A NEW AND EXCITING HOBBY!! 

BIG .WELL ILLUSTRATED BOOK 
Ideal for beginners — gives 
lots of general information 
- explains how to build 
lots of projects : 


£17 50 inc. VAT & Post 

Also 

ADVENTURES WITH MICROELECTRONICS 
— Explore the world of silicon chips — 

All components & Deck, £27.95 inc vat & Post. 
Component Catalogue & Bargain List 75p 

GREENWELD 
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GUARANTEED LOWEST PRICES - GUARANTEED QUALITY 


We promise to BEAT any lower advertised p 


l’t drown in the rain. They do not eat expensive batteries. The quality cases won’t 

* ..,_ o _ , few months. Unlike the usual plastic type, the mineral glass face will not easily 

scratch or mar TheMghquality modules have a failure rate at around 1 % or less—not 25 % or more. They are guaranteed accurate and 
functions do not interact. Spares and servicing are available after the guarantee expires from UK service departments. 


Casio and Seiko watches are water resistant and w 
■ your cuffs away, nor will plating w " 
__ ”■ * • ' 


THE ULTIMATE WATCHES 


JOIN THE KEYBOARD REVOLUTION! 


Send 12p for details of these amazing CASIO watches NOW! 

With around 40 functions 

LCD ANALOGUE/DIGITAL 

Alarm Chronograph with countdown 

Analogue. Independent hours and minutes 
with synchronous digital seconds. Dual 

rs, minutes, seconds, day and 


A remarkable new concept in electronic keyboard instruments using a tol 
new technology. Pitch, timbre and harmonics of 29 instruments have l 

.and stored in electronic chip memory for faithful rei 

"™y function allows switching between any 4 




tch. 1/100 



i play full 


AA821 

Digital 

Display 


___12 hours. Net, 

_2nd place. Start/stop and 

ite signals. 

For 30 seconds with carousel 

Normal and net times 
to 1 hour, with amazing “Star Burst” 
flashing display. 

Time signal. Half hourly and hourly 
chimes. Tone control. Lithium battery. 
Light. Water Resist, case. 8.63mm thick. 
Mineral glass. 

AA81 Chrome £29.95 
AA81G Gold Plated £49.95 
AA82 Stainless Steel £39.95 


This polyphonic in: 

and 20 blade keys sj 
Vibrato and tone switches. Foot vc 
and sustain pedal options. Echo jacks. I 
3 X 33i x 9* inches. Weight 151bs. 
woodgrain finish. AC only. 


ONLY £245 (r „ 


, £285) 


' - iiminm~k l 

luuuinm 

mmamsBssssmmJ 


CASI0T0NE M-10 

Polyphonic playing of piano, organ, vio¬ 
lin and flute. 19 white and 13 balck keys 
span 2i octaves. Vibrato switch. 2 X 
161. x 51 inches. Weight 3.51b. Integral 
speakers. O/p jack. Mains/battery. 


12 MELODY ALARM CHRONOGRAPHS 


Date Memory. Select eitl— 

March” or “Trinklied” to be played. 
Birthday and Christmas Memory. 

~ ’ alarm. From 1 second to 1 hour, 

count continues positively. 

1/10 second to 1 hour. Net lap 

s moving display of notes played, 
lium. Glass. Wat.-- - 


ONLY £69 (r 



THE SPACE INVADERS ARE BACK! 


This time right in your pocket. An action-packed 
speed game that will give you hours of skilful enter¬ 
tainment and chair-gripping excitement. Never 
another dull spare moment. Also an 11-note melody 
calculator, pre-programmed “When The Saints Go 
Marching In”. Full memory, %. Auto power-off 
facility. 

MG-880 (left) 

■■ S-8S3P1SJ 

£10.95 (£12.95) 


100 METRE WATER RESISTANT 



Stopwatch. 1/100 second 


md 2nd Start/stop signal. 


Alarm. Sounds for 30 seconds. 
Countdown Alarm. Normal ai 
to 12 hours. Start/stop 


£12.95 (i 

12 PRE-PROGRAMMED MELODIES 

Clock, calendar, 11-note melody maker, calculator, 
square roots, %. Alarm 1; 7 tunes, one for each day. ! 

Alarm 2; a fixed tune. Hourly chimes. Date mem- j 

MO-1200 Desk or bedside. Built-in speaker. 1 ~ ■ '' *' -'-J 

Volume control. Niehtlight. Powered b; 


£19.95 


F300 Sports chronograph (right) 



I10QS-37B Metal version £17.9! 


„.j 12 hours, 
i. Glass. Light. 

"7.95 

F80E Alarm Chronograph (far right) 

8 digit display of hours, minutes, seconds, 
am/pm and date. 24 hour alarm, hourly 
chimes. 1/10 second stopwatch to 12 
hours; net lap, 1st & 2nd place. Resin 
case/strap. Water resist. Mineral glass. 

Nightlight. 

83QS-41B s/s jacket version £19.95 
OTHER CASIO WATCHES. Remember we will BEAT lower 
prices by 24 %*. 



Other Casio calculators, P.O.A. Remember, w 
prices by 24%*. 

SEIKO ALARM GHR0N0S FROM £37.50 

OFT 048 (left). Alarm, Countdown 
alarm, hourly chimes, stopwatch to 
/_J 1/100 second; net lap, 1st & 2nd. Z__A 

M ^ 100 ^” to, "£S3§ » 

J.’SS8ss| || DER 048 Solar powered (right). 

Mj Weekly p ** 


£12.95 £15.95 


DER01IT 


hourly chirn 


£52.50 


DUO DISPLAY Analogue/digital watches from £57.50_ 

Send 25p for our illustrated catalogue of Casio and Seiko products. 


TEMPVS 


Cambridge CB1 1BR. Tel. 0223 3128 
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The range grows 
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The distinction between electronics 
and electrics is not always clearly 
understood. And puzzlement amongst 
the non-technical may well increase 
rather than diminish in the future as 
these two closely related technologies 
become more intertwined. For in¬ 
stance, we already have domestic elec¬ 
trical appliances with electronic con¬ 
trols. 

To warrant the description “elec¬ 
tronic” a circuit or piece of equip¬ 
ment must depend upon semiconduc¬ 
tors or (more rarely today) valves, 
for its prime function. So an electric 
toaster remains an electric toaster re¬ 
gardless of the fact that it incor¬ 
porates a microchip controller. 

A simple example of electrics and 
electronics working together is the 
control of filament lamps by an elec¬ 
tronic timer-switch. A project of this 
kind is presented this month in the 
form of a Tree Lights Flasher. This 
device has several advantages over 
the conventional bi-metal strip type 
of circuit breaker. 

For low level illumination, the elec¬ 
tric filament lamp has its electronic 
rivals. Solid state optoelectronic 
devices such as 7-segment displays, 
light emitting diodes and liquid 
crystal displays are very familiar. 

It is thus possible to make a small- 
scale lighting display that is entirely 
electronic. Indeed we can see a new 
art form emerging with the wider use 
of l.e.d.s to give a special kind of 

Our January Issue will be published on Friday 


lustre to petite models or ornaments. 
Our Table Decoration is an example. 
This design simulates a miniature 
tree as an appropriate feature for 
Christmas time. But given the circuit, 
any constructor can use his own ideas 
to create an alternative model for 
embellishment with the l.e.d.s. 

It is wise to have a game or two up 
one’s sleeve around Christmas time to 
amuse the youngsters, and others. 
Childhood memories are likely to be 
evoked by our electronic version of 
the old Stone-Paper-Scissors Game. 

Then there is Live Wire. Being 
essentially electrical (but with elec- 
tronic trimmings!), this game ob¬ 
viously cannot have an equally long 
ancestry; although, who knows, a 
primitive form may have provided in¬ 
cidental amusement for Dr Gilbert, 
Michael Faraday or some other 
pioneer during their experiments 
with this new mysterious force. 

We hope some of these projects 
will play a part in your Christmas. 
You have four weeks, but don’t 
delay. 



, December 19. See page 807 for details. 



Readers' Enquiries 

We cannot undertake to answer readers’ letters requesting modifications, 
designs or information on commercial equipment or subjects not published 
by us. All letters requiring a personal reply should be accompanied by a 
stamped self-addressed envelope. 

We cannot undertake to engage in discussions on the telephone. 
Component Supplies 

Readers should note that we do not supply electronic components for 
building the projects featured in EVERYDAY ELECTRONICS, but these 
requirements can be met by our advertisers. 


All reasonable precautions__ 

readers are reliable. We cannot however 
eponsibility for it. Prices quoted are those 


taken to ensure that the advice and data given to 

-- 1aa and wa canno t accept legal re- 

it as we go to press. 
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This game was designed primarily 
* for amusement at family gather¬ 
ings, and parties as something to 
amuse the children but was found to 
be just as popular with the adults. 
It could provide entertainment during 
the forthcoming festive season and 
perhaps even a Christmas present 
when ready built or as a kit of parts 
for the electronic constructor. 


NINE LIVES 

The idea of moving an eye along a 
wire from one end to the other trying 
to avoid the two making contact is 
not new; however, the “nine lives” 
addition here is believed to be origi¬ 
nal. Each touch of the “eye” on the 
wire sounds a buzzer for a short 
period and advances a counter one 
step. This is seen on a string of l.e.d.s 
on the top panel. 

On reaching the last position, your 
“ninth life” has been used and the 
game is over. This is signified by the 
buzzer remaining on until the unit is 
reset. This is done by moving the eye 
back to the start position, ready for 
another attempt. 

The unit is powered by a PP3 
battery which should have a reason¬ 
ably long life with moderate use. If 


prolonged use is envisaged such as at 
a fete or exhibition a battery elimina¬ 
tor should be considered for reasons of 
economy and convenience. This would 
involve the fitting of a suitable socket 
to the case to suit the eliminator plug, 
the former connecting directly in 
place of the battery clip. 

Besides its obvious entertainment 
value, this game could also have a 
more serious application in gauging 
a person’s co-ordination, i.e. the bi¬ 
directional link through the brain be¬ 
tween hand and eye. 


CIRCUIT DESCRIPTION 

The full circuit diagram of the Live 
Wire is shown in Fig. 1. IC1 is a 555 
timer i.c. connected here as a mono¬ 
stable multivibrator. When pin 2 is 
grounded, i.e. connected to the OV 
rail, even for only an instant, the out¬ 
put at pin 3 goes from OV to +9V for 
a period determined by the values of 
R1 and Cl. After this time it returns 
to OV. This time has been set to be 
about half a second. Pin 2 is grounded 
when the eye touches the wire. 

While the monostable output is 
high, TR1 is turned on which places 
almost the supply voltage across WD1, 
a solid state buzzer. This emits a tone 


for as long as the supply is main¬ 
tained. 

The rising and falling of pin 3 level 
is equivalent to a pulse and this is 
fed to the clock input of decade 
counter IC2. Each clock pulse is 
counted and causes the outputs to 
switch on the appropriate l.e.d. Thus 
each time the eye touches the line, 
the buzzer sounds for a short time and 
the count is advanced by one. 


END OF GAME 

This action continues up to the last 
l.e.d. position, but when this turns 
on, the high level at pin 11 is coupled 
to the clock enable, pin 13. While this 
is low, counting occurs, but when 
made high, the counting is inhibited. 
Thus the last position lights and stays 
alight. Further eye-to-wire contact has 
no effect. 

This high at pin 11 reaches TR1 via 
buffer R4 and D2, and causes the 
alarm to sound until reset. Resetting is 
accomplished by returning the eye to 
the start end touching it on the phono 
socket mounted there for this pur¬ 
pose. This takes the reset, pin 15, high, 
which returns the counter to the 
ready condition, D3 alight. 
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Resistor R2 straps IG1 trigger, pin 
2, to the positive supply rail making 
it immune to false triggering from 
noise spikes etc. R3 affords similar 
immunity to IC2 reset pin. 



CIRCUIT BOARD 

Most of the components were 
mounted on a small piece of 0 • 1 inch 
matrix stripboard size 18 strips X 30 
holes. 

As a precaution, IC2, because it is 
a CMOS device, was mounted in a d.i.l. 
socket to avoid contact with the 
soldering iron. This is not essential, 
but advised. Begin by making the 
necessary breaks on the underside of 
the board as shown in Fig. 2 includ¬ 
ing the two board fixing holes. Mount 
the i.c. socket(s), link wires and other 
components as shown. Attach sufficient 
lengths miniature stranded cable to 
reach the case mounted components 
when assembled. 

The wire leading to the eye should 
be the extra-flexible type to be found 
on test leads as this is very light and 




COMPONENTS'# 7 ^?? 


Resistors 
R1 220k£l 
R2 4-7M1 
R3 10kn 

All i watt carbon ± 5% 


R4 10M1 
R5 IkO 
R6 10kO 


Semiconductors 

D1,D2 1N4148 small signal silicon diode (2 off) 

D3-D12 TIL220 red l.e.d. (10 off) 

TR1 BC107 silicon npn 

IC1 555 timer i.c. 

IC2 CD4017 CMOS decade counter/divider 

Miscellaneous 

WD1 9V solid state alarm 

B1 PP3 9V 

SI on/off toggle 

Stripboard 0-1 inch matrix size 18 strips x 30 holes; 16-pin d.i.l. i.c. socket; 
battery clips for B1; coathanger wire; mounting clips for l.e.d.s (10 sets)— 
optional; flexible wire and paper clip for eye and lead; case, Verobox type 202- 
21030K or similar. 
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durable and will not break as easily 
as ordinary stranded wiring. 

The solid state alarm in the proto¬ 
type was attached to the circuit board 
by means of self adhesive foam pads 
which the author found to be 
adequate. Insufficient space is avail¬ 
able on the existing board layout to 
use screw fixings for this. Alter¬ 
natively, the device can be mounted 
directly to the case by whatever 
means desired. 


PANEL COMPONENTS 

The next stage is to drill the fixing 
holes for the panel mounted com¬ 
ponents. Retaining clips or glue for 
the l.e.d.s on the top panel were not 
found to be necessary as the holes 
for these were drilled to be tight and 
friction held. The exact size of the 
drill will vary according to l.exi.s 
obtained. Alternatively clips or glue 
may be used. Drill two holes in the 


Fig. 1. The complete circuit diagram for the Live Wire Game. 
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The completed prototype prior to the case being screwed together. 


case a distance apart to suit the 
parallel ends of the “Wire” shape. In 
the prototype this was made from 
coathanger wire, bent to resemble a 
Christmas Tree so as to be topical at 
this time of year. 

A phono socket was found to be a 
convenient method for bringing the 
reset connection to the front panel 
around the Wire at the start end, 
the earth tag being used for this pur¬ 
pose. A screw type terminal block was 
found to be a suitable clamp for the 
Wire shape and was mounted to the 
case side via threaded spacers. Short 
lengths of sleeving cover the ends of 
the Wire to provide non-active or safe 
regions at the start and finish. 


Fit the board to the case and the 
Wire to the terminal block and then 
this to the case, not forgetting the 
connection to be earth tag on the 
phono socket. 

With all the l.e.d.s fixed in position 
and their cathodes (k) aligned, a bus¬ 
bar can be soldered to the array as 
seen in Fig. 2 followed by the appro¬ 
priate lead from the board to each of 
the l.e.d. anodes. Fix the on-off 
switch in position and connect to the 
remaining battery lead and complete 
the interwiring as shown. A knot was 
tied on the external lead prior to pass¬ 
ing through a small hole in the case 
end. This is in order in this low volt¬ 
age wire and prevents any stress at its 
soldered location on the board. 


The eye was constructed from a 
paper clip formed with a pair of 
pliers, see Fig. 2. The eye diameter 
was made slightly larger than the 
phono socket and this was found to be 
a suitable size for the Wire tree 
made from a metal coathanger as 
mentioned earlier. A piece of coloured 
tape over the solder connection of the 
paper dip/lead enhances the appear¬ 
ance and provides a suitable handle 
for the eye. 

It only remains to fit the battery 
and label the unit as shown in the 
photographs. A self-adhesive foam pad 
was used to secure the battery to the 
case. 


PLAYING THE GAME 

The object of the game is to move 
the eye from start to finish without 
touching the Wire. Each touch will be 
recorded and signalled by the buzzer 
sounding for a short time and an l.e.d. 
illuminating respectively. The number 
of touches is read from the numeral 
above the l.e.d. position as shown in 
the photographs. On the ninth how¬ 
ever, the last l.e.d., labelled game 
over, remains lit and the buzzer 
sounds until reset; the latter occurs 
when the eye touches the phono 
socket, or the unit is switched off. H 



JACK PLUG & FAMILY... 


BY DOUG BAKER 


PLUG, I HEAR YOU'VE BEEN WORKING ON 
ELECTRONIC PROJECTS PURING WORKING 
HOURS AND I WILL NOT HAVE YOU MIXING 
\BUSINESS ANP PLEASURE. T | 


SORRY SIR IT WON’T HAPPEN AGAIN. 1 

FROM NOW’ON I’LL CONCENTRATE ON j 
PL EASURE.) - 
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This lamp flasher has been speci- 
■ ally designed for use in conjunc¬ 
tion with a standard set of Christinas 
lights. This unit flashes the lights 
repeatedly at any desired interval, 
ranging from approximately five times 
per second to roughly twice a minute. 

Featured in this simple design is 
a bypass switch which will, if 
required, override the Flasher and 
cause the Christmas lights to be con¬ 
tinuously illuminated. 

At this stage no doubt some readers 
will be wondering what value a unit 
like this can have when sets of flash¬ 
ing lights are of course already avail¬ 
able on the open market. This is a 
valid comment, and the answer lies 
in the fact that the flashing rate of 
this unit is variable, therefore almost 
any effect can be obtained, according 
to your own tastes and requirements. 

Furthermore, the bypass switch 
enables you to revert to continuous 
illumination should you wish to do so. 

Unlike several previous circuits, 
this design is fully solid state. There 
are no clicking or clattering relays— 
instead a thyristor is used, resulting 
in totally silent and reliable operation. 


CIRCUIT DESCRIPTION 

The circuit diagram of the Tree 
Lights Flasher is seen in Fig. 1. The 
heart of the design is IC1, a 555 
timer i.c. connected as a standard 
astable multivibrator. 

An astable is a circuit which, in 
effect, produces a steady stream of 
square waves on its own accord, with¬ 
out the need for a triggering signal. 

Here the frequency of the square 
waves is determined by VRla and 
VRlb, plus capacitor C2. Resistors R4 


and R5 are included as a precaution 
and they also set the maximum fre¬ 
quency of operation. Note that VR1 
is a dual-ganged potentiometer. 


FREQUENCY 

With the values of components 
shown, the frequency can in theory 
be varied from about 4 cycles per 
minute (0-06Hz) to about 6 cycles 
per second (6Hz). In practice how¬ 
ever, components have manufactur¬ 
ing tolerances, so that values slightly 
adrift from the theoretical iigures 
may actually be generated. 

The output square wave at pin 3 
drives the gate terminal of CSR1 
through attenuator R1 and R2. This is 
a thyristor which completes the mains 
voltage circuit to the Christmas 
lights, causing them to flash in sym¬ 
pathy with the square wave. 

The l.e.d. D3 acts as a “repeater” 
pilot light on the control unit. The 
bypass switch SI will, when closed, 
present a continuous signal to the 
thyristor gate. The Christmas lights 
will then illuminate continuously. 
The presence of D4 ensures that the 
i.c. will not be damaged by current 
sinking into the output pin of IC1 
when SI is closed. 


THYRISTOR 

One thing to note is that the 
thyristor conducts in only one direc¬ 
tion. The effect of this is that one 
half of the mains a.c. cycle is lost 
as the thyristor will block current in 
one direction. This is deliberate. In 
general it is thought that this will 
increase the life of the bulbs in the 
chain. 


BY A.R.WINSTANLEY 










COMPONENT'S^^ 

Resistors 
R1 680Q 
R2 loon 
R3 5600 
R4 4-7kG 
R5 4-7kG 
All ±W carbon ± 5% 

Capacitors 

Cl 1000/<F 16V elect, axial mounting 
C2 15/iF 16V elect, axial mounting 

Semiconductors 
IC1 NE555 timer i.c. 

CSR1 C106D 400 V 4A thyristor 
D1.2 1N4001 50V 1A silicon rectifier diode (2 off) 

D3 TIL209 red l.e.d. 

D4 1N4001 50V 1A silicon rectifier diode 


Miscellaneous 

VR1 470kO lin. dual ganged potentiometer 
T1 mains primary, 6-0-6V 100mA secondary 
SI single pole, push-on, push-off switch 
FS1 1A 1± inch cartridge fuse and panel mounting holder. 

Case, 188 x 110 x 60mm, Verobox 65-2522K or similar; printed circuit board, 
75 x 50mm; four-way 5A screw terminal block; 8-pin d.i.l. socket for IC1; 
panel clip for D3; knob; 4BA and 6BA nylon nuts and bolts; twin core 3A mains 
cable; 3A cable and light gauge wire for internal connections; grommets (2 off). 
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The power for the i.c. oscillator is 
derived from a standard full-wave 
arrangement, in which mains voltage 
is stepped down by Tl, rectified by 
D1 and D2 and then smoothed by Cl 
to produce a d.c. output of about 9V. 

In this design, no part of the cir¬ 
cuit must be earthed. Only a live and 
neutral input is needed and no earth 
will be required. 



CASE 


The housing used for the prototype 
of this project is a standard all¬ 
plastic Verobox type 202-2103G, 
measuring 188 X 110 X 60mm. A metal 
or part-metal case should not be used. 

The components themselves are 
mounted upon a 75 X 50mm printed 
circuit board, see Fig. 2. A glass-fibre 
p.c.b. is preferred since this has 
much greater strength than s.r.b.p. 

There is a mixture of both low d.c. 
and mains a.c. voltages on the board, 
and so if you etch your own p.c.b., 
take extreme care as errors or flaws 
could have unexpected and dangerous 
results to say the least. 

Solder all the components onto the 
p.c.b. as shown. The majority of parts 
are polarity sensitive so insert them 
the right way round. Use an 8-pin 
d.i.l. socket to carry IC1. Do not for¬ 
get to solder in the small link wire. 
This can be made from 22 s.w.g. 
tinned copper wire. 

On one edge of the box are 
mounted the l.e.d. D3 (use a panel 


clip), the bypass switch and the dual 
potentiometer, which should be fitted 
with an all-plastic knob. 

The other end carries the panel¬ 
mounting fuseholder (which should 
be of an approved safety type) and 
the cable inlet. The mains input cable 
should pass through a grommet in 
the case and be fitted with a cable 
retaining clip so that it will not pull 
out. 


CHRISTMAS LIGHTS 

Connections to the Christmas lights 
are made at a four-way terminal 
block. The flex from the lights passes 
through a grommeted hole adjacent 


to the fuseholder to the appropriate 
terminals on the block. The terminal 
block also carries further connections 
for the transformer as illustrated. 

The interwiring diagram is shown 
in Fig. 2 and this is largely self- 
explanatory. Do not overlook the 
subsidiary interwiring between the 
tags of VR1. Use Veropins on the 
p.c.b. where flying leads are taken 
off. Make sure that all mains wiring 
is of an adequate rating. The mini¬ 
mum should be 3A. 

All fittings must be bolted down 
with non-conducting nylon hardware. 
Do not overtighten the nylon nuts 
because it is quite easy to strip the 
threads. 


Fig. 1. Complete circuit diagram of the Tree Lights Flasher. 
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TREE LIGHTS FLASHER 


e should be secured inside the case once it has been connected up. If an alternative case is used, this must be an all 
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The completed unit with the lid removed. The circuit board and associated components 
can be seen quite clearly. At this stage the lights have not yet been attached. 


Should you wish to letter the case, 
do this before any parts are fitted 
down onto the box. Use rub-down dry 
transfer lettering, and then carefully 
apply a couple of coats of protective 
lacquer. 


SETTING UP 

With construction complete, 
thoroughly check out all the wiring. 
Do not connect up the Christmas 
lights yet, but set VR1 fully clock¬ 
wise for maximum speed. 


whether SI has 

been closed. 

Rotating VR1 gradually anti-clock- 
wise should reduce the speed of the 
flashing. If this is so then completely 
unplug the unit and then feed the flex 
from the lights through the hole in 
the case, secure the cable and then 
connect it to the output terminals of 
the terminal block. Close up the case 
and then switch on. 

The Christmas lights should be 
flashing at a speed determined by 
VRI. A slight flickering may just be 
detectable in some cases. This is 
unavoidable and is caused by the 
rectifying action of the thyristor. 

The range of speeds available on 
individual models may not suit the 
constructor. By replacing C2 it is pos¬ 
sible to adjust the general frequency 
range. Increasing C2 will slow down 
the flasher, and vice versa. The capaci¬ 
tor value should lie between 10 micro¬ 
farads and 47 microfarads, but no 
doubt experimentation will produce 
the best compromise. U 



NTELLIGENCE 


By PAUL YOUNG 

■nil 


Friendly Dealer 

I have, in each of my last two articles, 
delivered a small homily on ordering 
components and hope that my suggestions 
have proved useful. Just to wrap up the 
subject for another year I will only add 
this. 

Your average component dealer is 
not in it, as a way to riches, as I have 
said previously, if this were so, he would 
do better selling fish and chips. He is 
in the business because he is an elec¬ 
tronics enthusiast. It therefore follows 
that he will help a fellow enthusiast 
whenever he is able to do so. 

Naturally, it is only fair to confine your 
questions mainly to the supply of elec¬ 
tronic components, but if in difficulty 
don’t hesitate to call in your friendly 
component dealer. You will find he is 
more helpful than your friendly Bank 
Manager and he doesn't pop out of the 
bedroom wardrobe and make a pass at 
the wife. 

I do very occassionally like to mention 
our problems, if only to justify why we 
cannot always give the service we would 
like to. For example, in the last 12 
months there has been a growing ten¬ 
dency for our suppliers to put up the 


value of the minimum order they will 
accept. 

For several years, many firms have 
been insisting on a minimum order of 
£20 to £25, but lately, no doubt due to 
pressure from some of their bright ac¬ 
counting boys, they have pushed it up to 
£75 and £100. Now the poor old dealer 
who wants a dozen knobs, might stretch 
a point and go to £20 or £25's worth 
but £75 or £100’s worth is out of the 
question and the nett result is, that 
another item disappears from his stock. 

I know the accountants can make out a 
good case for it but I am not yet con¬ 
vinced that it is not a short sighted policy. 


Electric Car 

We all like to indulge in a little fantasy 
sometimes and I like to imagine one day 
opening my copy of Everyday Electronics 
and seeing a constructional project for an 
Electric Carl I expect by the time that 
happens, I shall be driving a medium 
sized cloud, or be solely dependent on 
wing power. 

Perhaps that is being unduly pessi¬ 
mistic, because already in the States 
one of the oil companies has developed 


a car that will do 55 miles per hour and 
cover 250 miles at a charge. The running 
costs should be pennies and with no 
gear box or clutch, the maintenance costs 
should be much lower. Within a year the 
company hope to be turning out 100 
units a week and they estimate the poten¬ 
tial market as being around 230 millionl 
The L.E.B. were given the job, a few 
years ago, of evaluating the Electric 
Car, admittedly using the old type of lead 
acid battery, and my brother, who is In 
communications, had one to try out. 
He told me it was quite a fun thing to 
drive and there was no worry about starting 
on a cold morning or frozen radiators, 
the acceleration was unbelievable, in 
fact there was only one thing that he 
found disconcerting. To reverse you 
simply pulled out a small knob on the 
dash board and you could go as fast 
backwards as forwardsl 


Sweeping the Air 

I have been doing some research prior 
to writing an article, on the radios used 
by prisoners of war, in places like Colditz. 
I am very fortunate in having a friend in 
the Imperial War Museum, but while I 
was intrigued at the ingenuity shown 
in hiding the illicit receivers (one was 
hidden in a false broom head used to 
sweep out the compound, another in a 
shoe with a false bottom) I was surprised 
at the construction. 

I thought they would be made out of 
old cocoa tins from Red Cross parcels. 
Instead, I found they had German valves 
and transformers in them, which looks as 
though there must have been a little 
bribery and corruption taking place. 

I feel sure there are many stirring tales 
still to be told and in this connection 
I am still very short on many details, 
so if any of our readers can help me, I 
should be most grateful. 
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Stone-Paper 
Scissors Game 


BY E.M. LYNDSELL 



using hand signs to represent each of 
the above articles. A fist denotes 
stone, two pointing fingers, scissors, 
and an open hand, paper. The idea is 
to produce one of these signs at the 
same time as your opponent. Paper 
will wrap a stone, so paper wins; 
stone blunts scissors, so stone wins; 
and to complete the ring, scissors cut 
paper so scissors win. The first one 
to reach five individual wins (a draw 
not counting) is the overall victor. 

At first it is pure guess-work 
attempting to beat your opponent, but 
as the game progresses, and informa¬ 
tion is gathered, by both players 
regarding their own “play” and that 
of their opponent, it becomes a con¬ 
test of the mind. 

In the project to be described here, 
the hand signs have been replaced by 
push-button switches, and a display 
panel shows the sign that has been 
played and indicates by means of a 
lit bulb who has won, or a draw if 
this occurs. 


CIRCUIT DIAGRAM 

The circuit diagram of the game is 
shown in Fig. 1. As shown the upper 
section of player A’s switches are 
matrixed in all combinations with the 
same sections of player B’s switches. 
Only when both players push a switch 
do any lamps light up. 

The transistors act as electronic 
switches that only turn on when two 
specific conditions are met. These are 
a positive voltage on the base termi¬ 
nal and a negative voltage on its 
emitter terminal. For example, if 
player A presses S3, a positive volt¬ 


age appears on the base of TR4, TR8 
and TR3 via steering diodes D2, D6 
and D7 and current limit resistor Rl. 
If player B now operates switch S5, 
the battery negative plate is con¬ 
nected to the emitter of TR4, TR5 and 
TR6. The only transistor where both 
conditions are met is TR4. Con¬ 
sequently, this transistor turns on. Its 
collector falls to near battery negative 
voltage causing LP4 to light and indi¬ 
cate that player A has won. 

Also, when these two switches are 
made, the circuit containing LP3 and 
LP8 and the battery is completed 


COMPONENTS 


Semiconductors 

D1-D9 1N4148 or similar silicon type (9 off) 

TR1-TR9 BC107 silicon npn (9 off) 
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Miscellaneous 

B1 9 V type PP3, PP6, PP9,1289 (2 off)-see text. 

LPI.2,3,7,8,9, 6V 60mA m.e.s. bulbs (6 off) 

LP4.5.6 12V 60mA m.e.s. bulbs (3 off) 

Stripboard: 0-1 inch matrix size 18 strips x 30 holes; panel mounting m.e.s. 
lampholders (9 off); battery clips to suit B1; 6BA hardware; cases (3 off) see 
text; 7-way miniature cable (stranded preferred) length to suit. 
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the heat from the 
soldering iron. The 
link wires should 
be connected first. 
Attach suitable 
lengths of lead to 
reach the case 
mounted com¬ 
ponents. 

The case used in 
the prototype was 
plastic with a 
metal lid with 
dimensions of 160 
X 95 X 50mm. With 
the lamp holders 
used, there was 
little room in the 
case after assem¬ 
bly, so these dimen¬ 
sions should be 
regarded as the 
minimum required. 



Shows the completed prototype before final assembly. 


resulting in these lamps lighting up 
on the display panel. If either player 
for any reason presses two switches 
this is immediately detected by two 
of his switch status lights coming on 
as well as two lamps from LP4, LP5, 
and LP6 being lit. 

To produce equal illumination from 
all lit lamps, the voltage rating of 
the status lamps is half that of the 
result lamps. The voltage of the bat¬ 
tery may be varied to suit the bulbs 
obtained and required intensity with 
their current rating of course less 
than the maximum current capabili¬ 
ties of the transistors, which for the 
BC107 is 100mA. 



CIRCUIT BOARD 

A small piece of stripboard size 
0 • 1 inch matrix, 18 strips by 30 holes 
holds all the diodes, transistors and 
the resistor. See Fig. 2 for the layout 
details and the breaks to be made on 
the underside. As most of these com¬ 
ponents are semiconductors, care 
should be taken when soldering them 
in place as they can be damaged by 


LAMPHOLDERS 

Prepare the lid to accept the nine 
lampholders and fit into position and 
interwire as shown in Fig. 2. Next 
wire these to the component board. 
The two cases for holding the push¬ 
button switches should next be drilled 
and the switches fitted and inter- 
wired. 

Connect a suitable length of 7-way 
cable to each bank of switches and 
feed the other end into the main case 
through a small hole drilled halfway 
along the case side near to the base. 


Sufficient length of outer sheath 
should be removed to allow the wires 
to be fitted to the component board 
and lampholders when the lid is re¬ 
moved from the case. Cable fixings 
are recommended to avoid strain on 
the wiring when in use. Finally solder 
on the battery connector and fit the 
board to the base of the case. 

If a plastic case is used no spacers or 
insulation need be used between 
board and case when the board is 
bolted in position. Connect a battery, 


Fig. 1. The complete circuit diagram for the Stone-Paper-Scissors Game. 
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sticky tape or adhesive foam sponge 
will hold it in place, fit the lid and 
the unit is ready to play. 

TESTING AND PLAY 

First of all label all the switches 
and lamps as shown in the photo¬ 


graph. Check all of the switch status 
lamps by holding down simultaneously 
a switch from each player’s box in 
the nine different combinations. Check 
that the labelling between lamp and 
switch agrees. Finally check that the 
result lamps give the right answer for 


each of the combinations according 
to the rules outlined in the opening 
paragraphs. 

The two players should sit opposite 
each other with the unit between 
them. Each player should then press 
one of their switches not letting their 
opponent see which one has been 
operated of course. If the win lamp 
on your side lights, then you have 
won that particular round. 

A PP3 battery will provide power 
for a moderate length of time with 
the current drawn by the lamps since 
this is only required for short lengths 
of time. For prolonged use, you are 
advised to use a more substantial 
battery e.g. a PP6 or PP9 or two 
4-5V bell batteries connected in 
series. A larger case will be required 
in these instances. Alternatively, a 
socket may be fitted in place of the 
battery clips to enable power to be 
supplied by a battery eliminator. £( 



DRILLING TEMPLATE 

To assist in drilling holes for component leads in p.c.b. 
boards, I use a piece of Perspex about 5mm thick with 
holes drilled at spacings suitable for i.c.s and presets. 

Positioning of the Perspex over the copper areas is easy 
as the p.c.b. pattern can be seen through the Perspex. 

During drilling the Perspex is held in place with a 
spring clamp. 

H. G. Hartog, 
Maungarati, 
New Zealand 


COMPONENT STORAGE 

There are various ways of storing components, but tran¬ 
sistors bring a very big problem since, there are a lot of 
types and it is rarely found that one has more than five 
of the same type. These are often difficult to store and 
locate, I thought that small cases would solve the problem 
so that the transistors could be stored in drawers or boxes. 
In looking for an ideal small case I found that the small 
cases of Instamatic camera flashes are ideal. You just 
carefully remove the bottom part (which will eventually 
form the lid) and then remove the used flashes. This can 
be used as a small case. 

Pierre Mallia, 
Santa Lucia, Malta 


L.E.D. HOLDER 

Sometimes l.e.d.s are difficult to mount into a display 
panel. This problem can be simply alleviated by using a 
rubber grommet as a l.e.d. holder. 

The grommet chosen should have an internal diameter 
slightly less than that of the l.e.d. and is first mounted in 
the panel in the usual way. 

The l.e.d. can then be pushed through from behind and 
is held tightly. The end result gives a pleasing appearance. 

David Hall, 
Selby, West Yorkshire 

SPEAKER CLOTH 

Lately when faced-with the problem of what to use as 
a speaker covering in a small project, I came up with the 
following solution. 

I purchased a new potato sack and cut out a piece. This 
was then glued in place over the aperture in the case and 
the speaker glued on top of it. 

The end result looked very professional and the sound 
escapes quite freely through the tiny holes in the fabric. 

R. Mountford, 
Shaftesbury, Dorset 

CIRCUIT BOARD JOINER 

I have found an inexpensive way of joining two circuit 
boards together by using the shells of exhausted ball¬ 
point pens of the disposable type. Start by cutting a slit 
down the pen case and then simply slide it along the 
sides of the circuit boards and across the join to hold 
them together. 

Irwan Owen (aged 14), 
Cobham, Surrey 

PEN SHELLS 
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By Dave Barrington 

Component Buying 

Before looking at the first influx of the 
new seasons catalogues we should like 
to make a couple of points about com¬ 
ponent buying. 

The majority of constructors obtain 
their components by mail order. There¬ 
fore, the first step should be to obtain at 
least three or more • catalogues from 
different advertisers. 

The charge from these varies from a 
few pence upwards to approximately 
one pound. Sometimes the outlay for 
catalogues is redeemable with component 
order vouchers. 

It is important to study these catalogues 
as it will help the constructor to familiarise 
himself with components and typical sizes 
and values usually stocked. Also, it can 
save money in the long run. 

When ordering from a catalogue always 
follow any instructions contained therein. 
Most contain an order form on which the 
stock number, quantity and price should 
be entered clearly. To help cut down on 
the number of mis-directed parcels 
always print name, address and post code 
in block capitals. 

If an order form is not supplied, always 
follow the recommendation given in the 
particular Components List contained in 
the published article and use types 
specified. If in doubt, cut out the list or 
better still make an exact copy and send 
this to the advertiser, including the title 
of the project and issue date it appeared. 

Catalogues 

We have often used the name of Maplin 
when recommending a standard for 
components catalogues and a mail 
order service par excellence. 

For those not in possession of their 
latest 280 page components catalogue 
(price £1-16 including post and packing) 
we strongly recommend you do so. If W. H. 
Smiths consider it good enough to sell 
through their shops (price £1-00), it 
must be better than average. 

As a back-up to their catalogue they 
issue regular editions of a Newsletter\ 
Price List. This can contain up to 30 pages 
of latest information on prices, new lines 
and special bargain offers. To be added 
to their mailing list cost only 30p and is 
well worth the investment. 


Another catalogue that is a must for 
constructors is the Home Radio Compo¬ 
nents catalogue. Their latest edition 
contains 80 pages, lists over 2,000 items 
and costs £1-00 plus 50p postage and 
packaging. 

Apart from the usual stocks of standard 
items like soldering irons, printed circuit 
board kits, semiconductors and cases, 
Magenta Electronics latest 52 page 
catalogue contains details of complete 
kits for many past projects published in 
this magazine. 

Like most of our advertisers they issue 
separate price lists throughout the year. 

Copies of the Magenta 1980/81 Cata¬ 
logue can be obtained by sending six lOp 
stamps to Magenta Electronics Ltd., 
Dept EE, 98 Calais Road, Burton-on-Trent, 
Staffs DEI 3 0UL. 

If it's tools you are looking for, then the 
12-page catalogue from TRI-tronic 
Marketing Ltd may prove useful. 

This catalogue lists an excellent range 
of side-cutters and pliers. For the con¬ 
structor they have put together a "basic 
starter” tool kit in a plastics tool box. 
Included in the kit is a soldering iron and 
stand. 

Copies of the Electronic Tools and 
Equipment Catalogue are available free 
from TRI-tronic Marketing Ltd, 75 Albert 
Street, Rugby, Warks CV21 2SN. 

Coinciding with their move to larger 
premises, the latest components cata¬ 
logue from Ace Mailtronix contains over 
1000 stock items. 

The catalogue is available now, price 
30p, to mail order customers. This charge 
is refundable with subsequent orders 
over £5.—The catalogue is free to 
callersl 

Note Ace Mailtronix new address is: 
Ace Mailtronix Ltd., 3A Commercial 
Street, Batley, W. Yorks WF17 5HJ. 

Late News 

We have just heard that Watford 
Electronics are about to launch their 
new components catalogue. 

This will be a 100 page effort printed 
on top quality paper and contain over 
6,500 off-the-shelf items. The catalogue 
is lavishly illustrated and expected to sell 
for approximately 75p, including postage. 


CONSTRUCTIONAL PROJECTS 

Springline Reverberation Unit 

The one project this month that looks 
as though it is going to cause most 
readers component sourcing difficulties 
will be the Springline Reverberation Unit. 

The springline module used in this 
project is the Maplin XB84F Long Spring 
Line. Because of its overall physical 
dimension of 432mm long it makes any 
suitable commercial case, to house the 
circuit board and springline, fairly expen¬ 
sive. 

As there seems ample room in the 
prototype layout for plenty of space 
saving, one possible answer would be to 
purchase some aluminium sheet and bend 
it to form a U-shape chassis; one side 
forming the front panel and the other the 
back. The circuit board could be mounted 
on the front or back panel. 

To complete the case, the chassis can 
be surrounded with a wooden (battens) 
framework covered with hardboard or 
veneered plywood. 


When ordering the transistor TR1 be 
sure to specify the L in BC184L. The 
leadout configuration for the BC184 is fn 
a different order. 

Two Note Door Chime 

The next on our list for particular care 
when purchasing components is the 
Two Note Door Chime. 

It is most important that for IC2 the 
CD 4011A (without static protection) be 
used. The CD4011B is not suitable as the 
static protection circuits incorporated in 
this i.c. prevent proper operation of the 
tone generators. 

We have ascertained that Watford 
Electronics are able to supply the 
CD4011A. 

It is also necessary to use tantalum 
capacitors where specified in the circuit 
because of their excellent low leakage 
factor. 

Be extra careful when handling the 
CMOS i.c.s and only insert them in their 
sockets when all wiring is completed and 
the unit is ready for testing. 

No Entry Indicator 

The first in our new I.C. Uniboards series 
covering simple integrated circuit (i.c.s) 
designs is the No Entry Indicator. 

Most of the components should be 
readily available, but the Hekla rocker 
switch SI would appear to be only listed 
by Maplin Electronic Supplies. 

Paper-Scissors-Stone Game 

Only the push switches called for in 
the Stone-Paper-Scissors Game are special 
to this project. These are the Castelo 
double-pole push-to-make, release-to- 
break types stocked by Electrovalue. 

Of course, any similar action types may 
be used but those listed were chosen for 
their price. 

Tree Lights Flasher 

All components for the Tree Lights 
Flasher are standard items and should 
be stocked by most component suppliers. 

Looking through the advertisement 
pages we see that Micro Circuits are 
currently offering the C106D thyristor at 
a special price of 30p each. 

Table Decoration 

The integrated circuit used in the 
oscillator section, ICI, of the prototype 
version of the Table Decoration is the 
CD4001AE. As we have been unable to 
try the B series, with static protection, we 
strongly recommend that readers purchase 
a device with the suffix AE as incorrect 
operation of the oscillator may be ex¬ 
perienced with the "B" devices. 

The prototype model used the MM74C- 
174, but we have specified the CD40174 as 
this appears to be more readily available. 

Breadboard Exhibition 

If you would like to see some of this 
month’s, past and future projects in op¬ 
eration, why not pay us a visit at the 
Breadboard '80 exhibition. 

Everyday Electronics will be exhibiting 
on Stands J7 and J8. Amongst our dis¬ 
plays for the future will be an Ultrasonic 
Intruder Detector and a Horse Racing 
Game. —Come and try your luckl 

The Breadboard '80 show is being 
held at the Royal Horticultral Halls, 
Elverton Street, Westminster, London, 
SW1 from 26 to 29 November. 
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DONLEAVY 


dqdic decoration 


This article describes the construc- 
' tion of a decoration which uses 
an arrangement of l.e.d.s turning on 
and off to provide the attraction. The 
external design can be' altered to suit 
the artistic taste of the constructor, 
as can to some extent, the electronic 
sequence. The electronic part of the 
project is easy to make, and the 
finished product can be effective, 
giving the constructor and his family 
a novel decoration for the imminent 
festive season. 


CIRCUIT DESCRIPTION 

The sequence of events is such that 
the l.e.d.s turn on progressively in 
four groups until all are lit. The dis¬ 
play then extinguishes itself for 
several seconds after which the l.e.d.s 
start to light again. The circuitry to 
achieve this is shown in Fig. 1. 

IC2 contains six bistable flip-flops, 
four of which are used to drive the 
l.e.d.s. The operation of the flip-flops 
is as follows. Each flip-flop has two 
inputs, a data (D) and a clock (CK) 
input. When a positive pulse arrives 
at the clock, the output goes to the 
same state as the data input, e.g. if 
the data is at logic 1, then the out¬ 
put will also go to logic 1 when the 
next clock pulse arrives. 

In this circuit the data input of 
each flip-flop is connected to the out¬ 
put of the preceding one, with the ex¬ 


ception of the input of the first flip- 
flop in the chain which has its input 
strapped to the +ve supply rail via 
R4. Thus as each flip-flop turns on, it 
provides the logic 1 state to the next 


flip-flop data input to turn on with 
the following clock pulse. 

IC1 contains four cmos nor gates. 
Two of these gates, ICla, IClb, are con¬ 
nected as an oscillator to provide the 
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Fig. 2. Top shows "development" of cone drawn half-scale with l.e.d.s positioned 
to give a display half-way round the cone which will appear similar to the display 
seen on the front cover. The l.e.d.s should be interconnected using lightweight 
stranded wire for ease of assembly. 

The prototype model used a circular board, sawn and filed to shape. Other 
model shapes may allow a square or rectangular board to be used. 


Miscellaneous 
B1 9V PP3—see text 
SI on/off miniature toggle 
switch 

Stripboard: 0-1 inch matrix C 
strips x 38 holes circular— se 
.text; 14-pin d.i.l. socket; 16-pin 
d.i.l. socket; battery clip or 
socket—see text; lightweight 
stranded wire 22 s.w.g. tinned 
copper wire; materials for decora- 
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clocking pulses. The period of oscilla¬ 
tion is determined by the values of 
C2 and R2. The shorter this period, 
the faster will be the rate at which 
the l.e.d.s light-up, and also the 
shorter the total duration of the dis¬ 
play. The output from the oscillator, 
pin 11 IC1, is fed to the clock input 
of IC2, pin 9. All six flip-flops of IC2 
have a common clock. 

IClc, ICld are connected as a mono¬ 
stable which is used to provide the 
timing interval between the display 
turning off and starting again. One 
input (pin 6) of IClc is connected to 
the output of the last flip-flop in the 
chain, Ql. When this turns on the 
monostable produces a positive pulse 
at pin 10 which is applied to IClb, 
and stops it from oscillating. Also at 
this time the output of IClc goes high 
and this is applied to the clear pin on 
IC2 which resets all the outputs of the 
flip-flops to logic 0. This turns off the 
display. The values of R3 and Cl 
determine this off period. At the end 
of the monostable pulse, the oscillator 
starts again, and the sequence repeats. 


COMPONENTS 

The voltage drop across an l.e.d. 
when illuminated will vary according 
to its semiconductor material. In the 
prototype, red and green l.e.d.s with 
a voltage drop of 2 volts and yellow 
ones having a drop of 2-2 volts were 
used. Reasonable intensity was pro¬ 
duced with a current of about 3mA. 

When using a 9 volt battery, the 
output voltage level of each flip-flop 
in IC2 is just over 8 volts when supply¬ 
ing a current of about 3mA. This 
therefore sets the number of l.e.d.s 
that can be wired in series with each 
flip-flop output to a maximum of four 
red or green or three yellow types 
with specifications as stated above. 
Other varieties are available with dif¬ 
ferent voltage drops so this para¬ 
meter is important. 


L.E.D.S 

The minimum number of l.e.d.s that 
can be connected in series must not 
be less than three in the circuit of 
Fig. 1 unless a series current limit 
resistor is included in its group, other¬ 
wise IC2 may be permanently 
damaged. 

The number of l.e.d.s in the total 
display may be increased by adding 
another group connected to the un¬ 
used flip-flop output (Q2). As well as 
this, the number of l.e.d.s in each 
group may be increased by running 
the system at a higher voltage bearing 
in mind the restrictions regarding out¬ 
put current and l.e.d. voltage drops 
mentioned earlier. Not more than 1 • 5 
volts should be left to be “dropped” 
by flip-flop internal output circuitry. 

Decreasing the values of Cl and/or 
R3 will decrease the off time of the 


l.e.d.s. However this will also reduce 
the battery life. With the values given 
the off period was about 10 seconds. 



ASSEMBLY 

Begin by mounting the sockets 
which provide landmarks for the link 
wires that should be assembled next 
followed by the other components. Pay 
attention to capacitor polarities. Do 
not attach any flying leads for the 
l.e.d.s at this juncture. 

The development of the cone is 
shown in Fig. 2. This is shown half 
scale. The position of the l.e.d.s shown 
here will produce a display similar 
to that shown in the photographs 
when the cone is rolled and glued 
together. You will notice that the 
display only occupies half the cone 
surface area. If you want coverage 
over the whole surface more l.e.d.s 
will be required otherwise they will be 
too spaced out. More l.e.d.s may be 
added as described earlier. 


CONE 

It is advised that the l.e.d.s are 
assembled and interwired on the “flat” 
cone leaving sufficient slack, as shown 
in Fig. 2. The external surface of the 
cone should of course be decorated 
as required before wiring up. Use 
lightweight stranded p.v.c. covered 
wire. The l.e.d.s could be glued in 
place but this was not found necessary 
on the prototype where the mounting 
holes were made to be a tight fit. 

A lip is formed near the base of 
the cone to seat the component board. 


Two strips of the same paper shaped 
as shown in Fig. 2 were used for this 
and were found to be adequate. 

When completely interwired, there 
will be four leads remaining to be 
connected to the board. 

Roll and glue the cone along its 
joining flap and when set, connect 
the flying leads to the board. 

The two wires passing through en¬ 
larged holes in the board to the bat¬ 
tery connection should be connected 
next. They should be fed from below 
and threaded through the hollow “tree 
trunk” as shown in Fig. 3. 

The tub used in the model shown 
was from the top from an aerosol can, 
large enough to accommodate a PP3 
battery. Higher capacity batteries may 
be used, e.g. PP9, PP6 but would de¬ 
mand a much larger tub. Alternatively 
leads could run to a separate battery 
housing or a battery eliminator could 
be employed. This would require a 
suitable socket fitted to the tub in 
place of the battery clip. 


IN USE 

Connect the battery of your choice 
and switch on. The four groups of 
l.e.d.s should switch on progressively 
one group after the other until all 
thirteen are lit. They will all then go 
off for about 10 seconds and repeat. 

If all is well, the circuit board can 
be glued in place at the base of the 
cone, fitting up against the lip on 
the inside. This will ensure that the 
circuit board is perpendicular to the 
axis of the cone. 

Should the constructor require a 
short “off” time and a long “on” time, 
then the battery consumption would 
probably be unacceptably high, in 
which case the unit should be 
powered by a 9V battery eliminator. 

There are many other possibilities 
of designs. The display and electronics 
could possibly be fitted into a com¬ 
mercially produced decoration, or a 
hanging decoration could be made 
with a three-dimensional array of the 
l.e.d.s. 

Best effect will be obtained when 
the decoration is sited in shadow. £( 
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The integrated circuits used in the 
1 signal frequency and in the inter¬ 
mediate frequency stages of radio re¬ 
ceivers must be able to operate at 
much higher frequencies than the 
operational amplifiers and audio de¬ 
vices we have already discussed. How¬ 
ever, many suitable devices are avail¬ 
able from most of the large semi¬ 
conductor device manufacturers. 


A.M. RECEIVERS 

Most a.m. receiver devices have 
been designed for use in superhetero¬ 
dyne receivers, but we will first dis¬ 
cuss a unique Ferranti device, the 
ZN414, which can be used in very 
simple a.m. receivers for local station 
listening. This device is especially suit¬ 
able for the beginner; circuits using 
it have the advantage that no pre¬ 
liminary adjustments are required. 
The device has been designed for use 
in the frequency range 150kHz to 
3MHz—which includes the whole of 
the medium and long wavebands, but 
the gain is quite low in the short 
wavebands. 


SIMPLE CIRCUIT 

A very simple circuit using the 
ZN414 device to drive an earphone 
is shown in Fig. 3.1. The audio out¬ 
put from pin 1 of the ZN414 can 
supply only a very small current and 


therefore the earphone used should 
have an impedance of not less than 
250 ohms or the volume may be in¬ 
adequate. The inductor LI is wound 
on a ferrite rod aerial for long or 
medium wave reception. A biasing 
current passes through R1 and LI to 
pin 2 of the ZN414. 


PRECAUTIONS 

The current required by the ZN414 
is only about 0-5mA, but the amplifi¬ 
cation of the circuit is strongly de¬ 
pendent on the power supply voltage. 
As the ZN414 provides a gain of 
about 4,000 times (72dB), it is im¬ 
portant that the leads to it should 
be kept as short as possible and that 
the output decoupling capacitor, C3, 
should be soldered close to the device. 


The earthed side of the tuning capaci¬ 
tor (the moving vanes) should be con¬ 
nected to the junction of Rl and Cl. 
Failure to observe these precautions 
in any ZN414 circuit may result in 
instability. 


ZN414 WITH SPEAKER 

A more complex ZN414 circuit in¬ 
corporating an IM386 audo amplifier 
to drive a loudspeaker is shown in 
Fig. 3.2. The basic ZN414 circuit is 
similar to the Fig. 3.1 circuit, but Dl, 
D2 and R3 form a simple voltage 
stabiliser which maintains the voltage 
to the ZN414 at about 1-3 to 1-4V. 
Other audio amplifiers using either an 
integrated circuit or discrete transis¬ 
tors can be employed instead of the 
LM386 circuit shown, but the LM386 
offers one of the simplest 
possible circuits. 


FERRITE AERIAL 

An aerial suitable for the 
ZN414 circuits is shown in 
Fig 3.3. Either the medium 
or long wave coil is used, 
while the coils may be 
switched if a two band radio 
receiver is required. The coils 
may be fixed with polystyrene 
cement The tuning capacitor 
should have a value of 150 to 
250pF. 
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shown in Fig. 3.4. The signal from the 
aerial is fed in pin 12; after amplifica¬ 
tion in the radio frequency stage it 
appears at pin 13. The circuit incor¬ 
porating L3 is tuned to the incoming 
signal frequency which is then passed 
to pin 1 and hence to the mixer. It is 
now mixed with an oscillator signal 
of a frequency determined by the 
resonant frequency of the L6 circuit 
so that the frequency appearing at pin 
14 (the mixer output) is the difference 
between the signal and oscillator fre¬ 
quencies. This difference or inter¬ 
mediate frequency has a constant 
value unaffected by tuning and is fed 
to the L4 tuned circuit. 

The intermediate frequency is 
coupled into the L5 circuit and is fed 
via pin 7 to the intermediate fre¬ 
quency amplifier of the device. This 
provides an output at pin 6 to the out¬ 
put tuned circuit. After demodulation 
by the diode Dl, the audio output is 
obtained. 

The output signal from pin 6 is 
also coupled via pin 5 to the internal 
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automatic gain control circuitry which 
keeps the output level at pin 6 fairly 
constant by increasing the amplifica¬ 
tion of weak signals; it thus reduces 
the effect of fading. 


F.M. DEVICES 

Incoming f.m. signals have a fre¬ 
quency of the order of 100MHz and 
few integrated circuits (such as the 
SD6000 and the TDA1062) have been 
made available for use at this incom¬ 
ing frequency. Inexperienced construc¬ 
tors are well advised to purchase a 
complete front-end, since an extra 
centimetre or two of wire at such 
frequencies can greatly affect the per¬ 
formance. 

A front-end will provide a 10-7MHz 
output and it is easy for constructors 
to make an integrated circuit inter¬ 
mediate frequency unit to accept the 
10-7MHz signal. Quite a number of 
devices are available for use at the 
10-7MHz frequency. For example, the 
Fairchild /<A753 is a good 10-7MHz 
amplifier and its impedance is 
matched to the 330 ohm ceramic 
filters for this frequency. 


One of the most widely used de¬ 
modulator devices is the CA3089 type, 
but this has to some extent been re¬ 
placed by an improved version, the 
CA3189. 

A high performance CA3I89E cir¬ 
cuit is shown in Fig. 3.5. The incoming 
signal is amplified by TR1 and TR2 
and the four ceramic CSFE filters pro¬ 
vide the selectivity. The signal then 
passes to the CA3189 where it is 
amplified and demodulated. 

The device incorporates many 
features, including provision for an 
S-meter (signal strength meter) auto¬ 
matic frequency control output, auto¬ 
matic gain control output with the 
threshold at which the gain control 
becomes effective being controllable 
by a variable resistor, and signal 
muting to silence the receiver as one 
tunes between stations. 

This type of circuit is suitable for 
high performance receivers in which 
the use of such an integrated circuit 
enables a much simpler external cir¬ 
cuit to be made than would be pos¬ 
sible with single transistors. 

Unlike the 3189, the 3089 devices do 
not have a variable threshold for the 


a.g.c. and the bandwidth of the 3089 
devices (25MHz) is greater than that 
of the 3189 (15MHz), so the 3089 is 
more prone to instability if the com¬ 
ponent layout is poor. 

The 3189 also has a better muting 
circuit which operates when the re¬ 
ceiver is tuned into one of the side¬ 
bands of a signal. The 3189 also em¬ 
ploys lower noise internal Zener 
diodes, but otherwise is basically simi¬ 
lar to the 3089. The SGS-ATES 
TDA1200 device is very similar to the 
3089 products. 

All of these devices provide an out¬ 
put with a toted harmonic distortion 
of about 0-5 per cent when used in 
the circuit of Fig. 3.5, but the distor¬ 
tion can be reduced to around 01 per 
cent if a twin-timed circuit is employed 
between pins 9 and 10. However, an 
oscilloscope and wobbulator circuit is 
required to align the twin tuned cir¬ 
cuit for minimum distortion. 


STEREO DECODERS 
The use of modern phase-locked- 
loop stereo decoders has greatly sim¬ 
plified the construction and adjust- 



798 


Everyday Electronics, December 1980 





























































ment of this type of circuit. The 
MCI 310 was the first device of this 
type, but improved versions (such as 
the LM1310E) have emitter follower 
outputs which provide low output im¬ 
pedance audio signals. 

A circuit using the LM1800 device 
is shown in Fig. 3.6; this device in¬ 
corporates a hum rejection circuit in 
addition to emitter follower outputs, 
but otherwise is like the 1310 types. 

The f.m. signal after demodulation 
is fed into pin 1 of the LM1800. The 
resistor-capacitor networks in the pin 
3 and pin 6 circuits provide the de¬ 
emphasis characteristic and the 
separate audio outputs are obtained 
from pins 4 and 5; these outputs are 
each fed to the appropriate amplifier 
of the stereo system. 


STEREO RECEPTION 

When a 19kHz pilot tone is present 
in the stereo signal, this tone causes 
the circuit to be switched to the stereo 
mode whereupon the light emitting 
diode D1 is illuminated as a stereo 
indicator. If the signal becomes weak 
so that satisfactory stereo reception is 
impossible, the circuit automatically 
switches back to the monaural mode 
and D1 is extinguished. This improves 
the signal-to-noise ratio by some 20dB 
and will often provide a satisfactory 
monaural signal. 

Other stereo decoder devices are 
available, such as the R'CA CA3090AQ 
which requires an inductor, but 
operates on the same general prin¬ 
ciples as the circuit of Fig. 3.6. Very 
recently an LM1870 device has been 


released by National Semiconductor 
which uses the meter drive output 
from a 3089 or 3189 device (pin 13) 
to reduce noise at the expense of the 
stereo separation during weak signal 
conditions. 


VOLTAGE 
REGULATORS 

Integrated cir¬ 
cuit voltage regu¬ 
lators are very 
widely used in 
many types of 
electronic equip¬ 
ment, partly 
because they 
often offer the 
ultimate in sim¬ 
plicity. In addition 
to providing a 
highly stable voltage output, regulator 
devices provide an excellent and 
simple way of reducing mains hum to 
a very low level. For example, some 
form of regulator circuit is required 
in the varicap tuning supply of f.m. 
and television receivers tuned in this 
way. In addition, ttl equipment re¬ 
quires 5V regulator circuits. 

Regulator devices are readily avail¬ 
able which provide maximum output 
currents of 100mA, 500mA and 1A 
at any of the following fixed voltages: 
5V, 6V, 8V, 8-5V, 12V, 15V, 18V and 
24V. The 100mA regulators are mostly 
marketed in a circular metal transis¬ 
tor-type package (TO-39) and plastic 
(TO-92), but the higher current types 
are packed in plastic-tab or TO-3 cans 
for mounting on a heat sink. High 
currents can be obtained by using 


devices which provide outputs of 3A, 
5A or 10A, but a low current regulator 
device can be used with external 
transistors to make a circuit able to 
deliver a high output current. 

Monolithic regulator devices are 
classified into fixed and variable out¬ 
put types. Fixed regulator devices can 
be used in very simple circuits to 
provide the particular output voltage 
for which each device is designed. It is 
also possible to obtain other output 
voltages from fixed regulator devices. 

Variable regulator devices provide 
an output voltage which can be varied 
by a potentiometer or which can be 
varied by altering the values of one 
or more fixed resistors. Variable regu¬ 
lators have the advantage that one can 
obtain any voltage in a wide range 
from a single device so that, if one 
has a stock of a few variable regula¬ 
tors, this will be as useful as a much 
larger stock of fixed regulator devices 
for various output voltages. 

An additional advantage of the use 
of variable regulator devices is that 
their line and load regulation (varia¬ 
tion of the output voltage with change 
in the input voltage and in the output 
current) is typically some ten times 
better than in the case of fixed regula¬ 
tors. In their 1980 linear data book, 
National Semiconductor (one of the 
largest regulator device manufac¬ 
turers) state that they see a trend to¬ 
wards the wider use of variable regu¬ 
lators instead of fixed device types. 


FIXED REGULATORS 

One well-known series of fixed 
regulator devices is the SGS-ATES 
TBA625 series. The TBA625A provides 
an output of 5V, the TBA625B 12V 
and the TBA625C 15V, whilst the 
TBA435 is a similar 8-5V device. 
These integrated circuits can be used 
in the extremely simple circuit of Fig. 
3.7, C2 being necessary to ensure 
stability. 

This simple circuit provides about 
50dB of hum rejection, but the hum 
voltage at the output depends on the 
value of the input capacitor, Cl. The 
circuit provides an output current of 
over 100mA, but if the output is 
accidentally shorted, the output cur¬ 
rent “folds back” to about 35mA. This 
reduces the thermal dissipation in the 
device. 
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This type of circuit has the advan¬ 
tage that if a short develops in the" cir¬ 
cuits being fed from the regulator, 
the small current of about 35mA 
under short circuit conditions is most 
unlikely to cause any damage to the 
devices being supplied with power. 

Similar devices are available for 
outputs of up to about 500mA with 
fold back current limiting to about 
150mA. The plastic encapsulated 
TDA1405, TDA1412 and TDA1415 pro¬ 
vide outputs of 5, 12 and 15V respec¬ 
tively and can be fixed to a heat sink 
by a single bolt. The quiescent current 
of both these types and the 100mA 
types is only about 10mA when no out¬ 
put current is taken. 


THERMAL SHUTDOWN 

Another series of regulator devices 
employs thermal shutdown circuitry 
instead of fold back current limiting 
to prevent excessive thermal dissipa¬ 
tion from damaging the devices. The 
Fairchild ,«A78M12 and the National 
Semiconductor UM78L12 are similar 
12V devices which can supply an out¬ 
put of over 100mA and which incor¬ 
porate thermal shutdown circuitry. A 
range of devices for other voltages is 
available. Further protection is incor¬ 
porated in high current devices to 
limit output current to a safe value. 

Plastic packaged devices with 
thermal shutdown circuitry include 
the LM342 series for currents up to 
200mA, the 78M and LM341 series for 
500mA outputs and. the 78 and 


LM340T series for 1A outputs. All are 
available in a wide range of output 
voltages. 


INCREASING VOLTAGE 

The type of circuit shown in Fig. 
3.8 can be used with a fixed voltage 
regulator to provide an output voltage 
higher than that for which the device 
is designed. The increase in the out¬ 
put voltage is equal to the voltage 
across the resistor R2. This extra volt¬ 
age is equal to the value of R2 multi¬ 
plied by the sum of the quiescent 
current I Q and the current passing 
through Rl. If only a small extra 
output voltage is needed, Rl can be 
omitted. It is also possible to replace 
R2 with a Zener diode and to omit Rl. 

As a typical example, if Rl has a 
value of 430 ohm and R2 is a 250 ohm 
variable resistor, the output from a 
TBA625A regulator device can be set 
to any value between 5V and 9V. 
Similarly when Rl = 1 kilohm, R2 = 
150 ohms and the regulator is a 
TBA625B, outputs of between 12V and 
15V can be obtained. However, the 
variation in the output voltage is 
generally much smaller with such a 
circuit than if a variable regulator de¬ 
vice is employed. 


CONSTANT CURRENT 
Current regulated circuits can be 
conveniently made using voltage regu¬ 
lator devices. Fig. 3.9 shows such a cir¬ 
cuit which delivers a constant output 


current which is almost independent of 
the input voltage and (within limits) 
of the resistance of the circuit to 
which the current is fed. The constant 
current which flows is equal to I Q + 
Vo/Rl where Vo is the fixed output 
voltage of the regulator device used. 

DISSIPATION 

When using regulator devices, care 
must be taken to ensure they do not 
become too hot. Even when a device 
has internal thermal protection cir¬ 
cuitry, it is wise not to rely on this, 
since the chances of the device failing 
are much increased if it is allowed to 
become so hot that the thermal pro¬ 
tection circuitry shuts down the out¬ 
put current. 

The temperature of high current 
regulators is controlled by the use of 
an adequate heat sink, but circuit 
design can also greatly reduce the 
problem. If one uses an input voltage 
which is only a few volts above the 
required output voltage, the power 
dissipated in the regulator device will 
be much reduced. 

The input voltage must always be 
somewhat greater than the required 
output voltage, or the device will cease 
to function correctly. The minimum 
difference between the input and out¬ 
put voltages for correct operation is 
known as the “dropout” voltage and is 
usually in the range 1 • 2V to 3V. 

Next month. In the final part of our dis¬ 
cussion on linear devices, we will look at 
variable regulator devices, timers, oscillators 
and phase locked loops. 


1C. LEAD-OUT IDENTIFICATION: SUPPLEMENT TO GUIDE TO POPULAR LINEAR I.C.s* 


A, J, R 
J, R 
H, P, Y 


1458 

CA3080 

3401 


F.e.t. Op-Amps 


D, M,T 
0, U 
A, J, R 


356 

357 

CA3130 

CA3140 

CA3160 

CA3240 

TL071 

TL072 


F, O 
F, O 
F. O 


* Presented free with the October 1980 issue of Everyday Electronics. 


Device Code 

TL074 X 

TL081 D 

TL082 G 

TL084 X 


Mono Power Amps 
LM380 a 

LM383 b 

LM384 a 

LM386 c 

LM388 d 

LM389 e 

LM390 d 


Device 

MC3360 

SL414A 

SL415A 

TBA800 

TBA810 


Code 

f 

9 

8 

h 


TBA820 i 
TDA2006 j 
TDA2030 j 


Stereo Power Amps 
LM377N k 
LM378N k 
LM379N I 
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By P. W. BOND 



SPRINGLINE REVERBERATION UNIT 


R everberation is the effect pro¬ 
duced when sound waves are 
reflected from several surfaces so as 
to prolong the original sound. Empty 
rooms, halls and theatres all have a 
reverberation time which is related 
to the surface area of the reflective 
surfaces within them. 

Artificial reverberation can be used 
to create an illusion of enclosed 
spaciousness by producing a sound 
which is identical to that heard in 
large buildings with several square 
metres of reflective surfaces, and in¬ 
deed, a source of artificial reverbera¬ 
tion is always a part of modern pro¬ 
duction studio equipment. 

Nowadays, artificial reverberation 
can be produced by electronic “delay 
lines” and already analogue devices 
are available which work on the 
bucket brigade principle. However, 
tape loop and spring line reverbera¬ 
tion systems are still common. 

Although a complete reverberation 
unit is expensive, the heart of the 
unit, a spring line, can be obtained 
for quite modest prices and in a 
choice of lengths and the project de¬ 
scribed here shows you how to build 
a fairly versatile reverberation sys¬ 
tem based on a commercially avail¬ 
able spring line. 


SPRING LINE 

The spring line, when purchased, 
comes complete with the trans¬ 
ducers necessary for generating and 
detecting the mechanical vibrations of 
the spring. The drive coil converts 
the signals from the source into 
mechanical vibrations. These vibra¬ 
tions travel along the spring and be¬ 
cause they are not completely ab¬ 
sorbed at the far end, they create the 
effect of prolonging the signal 
applied. 

The vibrations are converted back 
into electrical signals by the pick-up 
coil and these signals now represent 
the original sound with reverberation 
applied. They have to be mixed to¬ 
gether with the original signal to pro¬ 
duce the desired effect. 

The circuitry is responsible for the 
generation and detection of the 
spring line signal as well as ampli¬ 
fying and mixing the source signals 
together. The user of the unit has 
control over the depth of reverbera¬ 
tion and the amount of reverberation 
mixed with the source signal, and an 
output volume control is also pro¬ 
vided to give adjustment of the level 
of signal being applied to the suc¬ 
ceeding equipment. 


The unit has inputs suitable for a 
low impedance microphone or guitar 
pick-up, so the unit may be used in 
conjunction with other stage equip¬ 
ment. The maximum reverberation 
time is dictated by the length of the 
spring line and clearly the longer the 
spring used then the longer the signal 
takes to decay. 


CIRCUIT 

The circuitry associated with the 
spring line is shown in Fig. 1. Low 
impedance microphones are con¬ 
nected to SKI which links the source 
signals to a pre-amplifier stage 
centred on TR1. This common base 
stage has a low input impedance and 
amplifies the low voltage signals from 
the microphone before subsequent 
processing takes place. 

The auxiliary input socket SK2 is 
wired so that when it is not used, sig¬ 
nals from the microphone pre-ampli¬ 
fier stage are applied to IC1. How¬ 
ever, when SK2 is used contacts are 
opened so as to disconnect the micro¬ 
phone stage and signals fed into SK2 
are applied directly to amplifier IC1. 

A 741 operational amplifier is used 
as IC1, and indeed for all of the inte¬ 
grated circuits in this project. This i.c. 
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is connected as a non-inverting ampli¬ 
fier which has a gain of just under 5, 
the gain being determined by the 
values of R7 and R8. 

Part of the output of IC1 is fed to 
the final stage of the unit where it 
feeds a direct non-reverberation sig¬ 
nal to the mixer amplifier. The out¬ 
put of IC1 also feeds IC2 which forms 
the spring line drive amplifier. 

The second i.c., IC2, is wired in the 
inverting mode and the setting of VR1 
(in association with R9) governs the 
gain of the stage, and therefore the 
amount of signal applied to the drive 
coil of the spring line. Potentiometer 
VR1 is designated depth since as 
the control is advanced the more the 
spring line is made to vibrate and 
produce a greater reverberation 
effect. 


PICK UP COIL 

The spring line pick-up coil con¬ 
verts the vibrations from the spring 
into small electrical signals, and IC3, 
an op-amp connected in the non¬ 
inverting mode, amplifies the signals 
by a factor of about nine. The out¬ 
put of IC3 is the reverberation signal 
and it is mixed with the output of 
IC1. 


The mixture of reverberation and setting of VR2, designated reverb 

normal direct signal which is fed to mix. The mixing of the two signals 
the final output is governed by the takes place in the final stage. 



The audio signal is first amplified and then split into two. One path 
goes to the spring line unit. 

Here the signal is amplified and then turned into mechanical vibrations. 
These are transmitted down the spring, picked up and turned back into 
electrical signals. 

These signals are further amplified and mixed with the other part of the 
audio input straight from the input pre-amp. 

The ratio of modified to unmodified signal determines the amount of 
reverberation in the final output. 
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Interior view of the unit from behind showing the wiring to the front panel components. 


The final i.c. IC4 is wired as an 
inverting summing amplifier the gain 
of which is governed by the setting 
of VR3 which acts as a volume con¬ 
trol. The output of the reverberation 
uni t is fed to SK3. Maximum output 
is quite large and the impedance is 
low, therefore the unit will be suit¬ 
able for most amplifier inputs. 

The low current drain enables 
batteries to be used and in fact two 
are needed to provide the positive 
and negative supplies for the op- 
amps. The on/off switch is combined 
with VR3. 



STRIPBOARD 

Hie stripboard layout is based on 
the use of small components (see 
Fig. 2) and radial type electrolytic 
capacitors are used. Radial electro- 
lytics have their leadouts from one 
end of the can therefore allowing the 
can to stand vertically and occupy 
less board space. 

Construction should start with 
making the breaks in the copper 
strips on the reverse side of the strip- 
board. The components can then be 
located and soldered in position start¬ 
ing with the resistors, then the other 
passive components and finally the 
semiconductors. 

Care must be taken here to make 
sure that the transistor and i.c.s are 
not overheated during soldering. The 
use of i.c. sockets would help here. 

A full layout of components is 
shown in Fig. 2, with the leads to 
ancillary and frontpanel components 
alphabetically coded. Stripboard pins 
are used to connect these ancillary 
component leads to the circuit board. 
They are not essential but they do 
make the process of terminating the 
wires a little easier. 


POLARITY 

When locating the i.c.s, transistor, 
and capacitors pay attention to the 
polarity of their leads. The 741 op- 
amps are eight - pin dual - in - line 
devices (d.i.l.) and the end where pin 
1 is located is indicated by a depres¬ 
sion in the package. On some devices 
pin 1 is marked by means of a re¬ 
cessed dot. The transistor and op- 
amp lead-outs are given on the 
diagram. 

The spring line will have four ter¬ 
minals, two input tags and two out¬ 
put tags, and also a connection to 


the case of the spring line is avail¬ 
able. One or both sets of tags will 
be marked and these should corres¬ 
pond to the drive and pick-up coils. 

The drive coil will be labelled 
“input” and the pick-up coil will be 
marked as “output”. When the spring 
line is mounted in the case, it is im¬ 
portant to check to see that the 
spring does not touch any object or 
surface and that it is free to move. 


CASE 

A large case was used for the pro¬ 
totype reverberation unit since a long 
spring line was used. The case used 
in the prototype was a metal one 
(Norman Rose type TP7), but if pre¬ 
ferred a wooden one could be used 
with a piece of aluminium for the 
front panel. In any event the case 
chosen should be large enough to 
accommodate the spring line used. 


COMPONENTS 


R2 4-7kfi 
R3 56kfl 
R4 12kO 
R5 IkH 
R6 47k£l 
R7 18kfl 
R8 68kfl 
R9 27kO 

All ±W carbon ± 5% 

Potentiometers 
VR1 lOOkfl log. carbon 

VR2 5k£l lin. carbon 

VR3/S1 500kn log. carbon with ganged d.p.s.t. switch 
Capacitors 

Cl 100/»F 12V elect, radial 
C2 220/if 12V elect, radial 
C3 10/iF 12V elect, radial 
C4 0-1 fiF polyester 
C5 0-1/<F polyester 
C6 4-7/iF 12V elect, radial 

Semiconductors 

IC1-IC4 741 op-amp 8 pin d.i.l. (4 off) 

TR1 BC184L npn silicon 

Miscellaneous 

SK1-SK3 0-25 inch mono jack sockets with single break contacts. (3 off) 
B1, 2 9V battery, type PP3 (2 off). 

Spring line 355mm long, Maplin type XB84F or similar; stripboard, 0-1 inch 
matrix, 58 holes by 16 strips; case, 440 x 205 x 125mm, metal or wood to suit 
(Norman Rose type TP7 or similar); battery connectors (2 off); control knobs 
(3 off); interconnecting wire; mounting hardware for circuit board and spring¬ 
line; aluminium strip for battery clip. 



C7 0-1/»F polyester 

C8 0T/<F polyester 

C9 4-7/*F 12V elect, radial 

CIO 4-7/»F 12V elect, radial 

C11 10/<F 12V elect, axial 



























































Top left shows a close up view of the circuit board. Bottom left shows the inside view of the spring line unit. The spring line drive and 
pick-up transducers can be clearly seen. Photograph to the right shows the interior of the unit from the front showing the spring line 
mounted in position and associated wiring. 


The circuit board is mounted using 
stand-offs or paxolin spacers and it 
is best to terminate the wires to the 
board before it is finally secured. 

The batteries, two PP3’s, were 
secured using a small piece of alumi¬ 
nium strip which was fashioned to 
clamp the batteries. This clamp was 
bolted to the case so that the bat¬ 
teries were not able to move. Other 
methods could be used but if the unit 
is going to receive some rough hand¬ 
ling then the aluminium clamp is 
recommended. 

The control knobs are fixed to the 
spindles of the potentiometers and a 
location for the panel lettering can 
then be chosen. Letraset transfers 
were used on the prototype with 
some strips of glossed paper to in¬ 
dicate the function of the unit. The 
transfers should be sprayed with suit¬ 
able fixative for protection. 


ATTENUATOR 

The output of the reverberation 
unit is variable to a maximum level 
of approximately two volts. Since the 
output impedance is low this output 
will be suitable for a tape recorder, 
mixer or a main amplifier. Connect 
medium impedance microphones and 
guitar pick-ups to SK2 and low im¬ 
pedance microphones to SKI. 

These inputs are quite sensitive 
because of the low level outputs avail¬ 
able from microphones and guitars, 
therefore, it is not possible to con¬ 
nect the output of a tape recorder or 
mixer to the reverberation unit with¬ 
out first attenuating the signal. An 


attenuator for use with such equip¬ 
ment is shown in Fig. 3 and this will 
reduce a signal of 500mV to a level 
suitable for application to the aux 
input of the reverberation unit. 

Two resistors are required for a 
mono source and three for a stereo 
source. The output of the reverbera¬ 
tion unit is mono only. The com¬ 
ponents required for the attenuator 
are shown at the foot of the diagram. 


Fig. 3. The construction of a 
suitable attentuator lead. Ra and 
Rb are 560kQ resistors and Rc is 
lOkO in value. All are JW carbon 
types. Ra is omitted if the input to 
be attenuated is monaural. 


This does not include the plug for 
the tape recorder or mixer or what¬ 
ever. A suitable plug will have to 
be obtained to connect to this equip¬ 
ment. 


OPERATION 

The operation of the unit will be¬ 
come apparent when used. The depth 
control determines how much rever¬ 
beration is produced by the spring. 
As the control is advanced the spring 
vibrates more. If the control is 
advanced too far, and high level 
signals are being fed into the unit, 
there is the possibility of distortion 
appearing at the pick-up coil of the 


spring line, which is detected by the 
ear as a “twang”. 

The reverb mix control determines 
the ratio of the reverberation signal 
to direct source signal. When the 
control is midway along its travel 
the output is made to comprise of 
half reverberation output to half in¬ 
put signal. 

The actual amount of reverberation 
is dependent on the setting of the 
depth control. If the reverb mix con¬ 
trol is turned fully anti-clockwise then 
only direct input signal appears in the 
output, that is, the input without rever¬ 
beration. 

On the other hand, if the mix con¬ 
trol is advanced fully clockwise the 
output signal from the reverberation 
spring line is fed to the output, this 
gives a rather “ghostly” version of the 
input signal. 

The volume control is also used to 
switch on the unit via its ganged 
switch and also controls the signal 
which appears at the output. The 
battery drain is quite small and 
should give a few hours continuous 
use. When the reverberation unit is 
in use it should not be placed on any 
surface which vibrates as these vibra¬ 
tions will reach the spring and be 
reproduced in the output. U 
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This unit, based on the Doppler 
effect, will detect movement in 
its vicinity and alert the user 
by sounding an audible alarm. 
Housed in a single enclosure, 
the device includes exit and 
entry delays and requires no 
external wire loops or switches. 


PHASER SOUND EFFECT 
LOGIC PULSE GEnERHTOR 
SLIDE HIRER 


SPECIAL 

FEATURE 


RIRRIRG PRIMED 
CIRCUIT HOARDS 
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NO ENTRY INDICATOR 


T his project was designed initially 
for photographers carrying out 
their own developing in a domestic 
darkroom. The unit comprises a small 
case which is placed outside the door 
of the darkroom; on the case is a small 
indicator lamp designated no entry 
and, by operating a switch within the 
darkroom, the indicator can be made 
to flash on and off. 

This forms a courteous reminder 
that developing is in progress and so 
the darkroom should not be entered. 
This is a more professional means of 
keeping people out than nailing a sign 
to the door or locking it altogether! 

Other applications however soon 
came to mind. By suitably re-lettering 
the lamp, the device could be used for 
other purposes. For example, in 
offices: “Interview in Progress” or 
“Engaged”. Anyone who regularly 
uses a tape recorder may find this 
design useful if the indicator is 
designated “Recording in Progress” 
or similar. In fact, the device forms 
a very simple general purpose signal¬ 
ling system. 

Batteries have been chosen to power 
the project. This reduces the com¬ 
plexity and cost of construction. 


CIRCUIT DESCRIPTION 


the output pin. The frequency, or 
number of pulses per second, of the 
output waveform is controlled by 
three external components, R3, R4 
and C2. 

Upon initial application of power, 
C2 will start to charge up through R3 
and R4 until the voltage at pin 6 (the 
“threshold pin”) equals 
two-thirds of the supply 
voltage. At this point, 
the i.c. will switch over 
internally and force the 
capacitor to discharge 
through R4 into the 
“discharge” terminal, 
pin 7. When the volt¬ 
age on this pin has 
dropped to one third 
supply, C2 will then 
charge up a gain , and 
then the process re¬ 
peats itself. 

The relatively slow 
charging and dis¬ 
charging action of the 
capacitor is trans¬ 
formed by the i.c. into 
a very sharp on-off action at the out¬ 
put, where a stream of square waves 
is produced. The square wave when 
“high” is almost at 9V and when “low” 
about OV. 


Connected across the output are 
two light-emitting diodes, D1 and D2, 
each with a current-limiting resistor. 
When the output is high, the l.e.d.s 
are illuminated, and so the indicators 
flash on and off. Small l.e.d.s were 
chosen rather than ordinary light 
bulbs in order to improve current 
consumption. 

One of the indicators is mounted 
externally in a separate case and 
forms the actual no entry indicator, 
whilst the other l.e.d. is just a repeater 
lamp which reminds the user that the 
unit is in operation. 


POWER SUPPLY 

A 9V rail is derived from a senes 
of dry batteries. In fact six 1-5V HP7 
cells are wired in series to provide the 
necessary power supply. This ensures 
that the device does not flatten the 
batteries if used regularly. Occasional 
use only of the Indicator means that 
a PP3 battery may be employed in¬ 
stead, however. 

Capacitor C3 decouples the power 
supply. As the batteries start to age 
they will become less able to supply 
current peaks demanded when the 
l.e.d.s illuminate. The result is that 
the supply rail voltage drops as the 
current drawn increases; this produces 
ripple. 

C3 acts as a reservoir which pro¬ 
vides the extra current required to 


flasher. The Indicator is switched on 
and off at SI. 


STRIPBOARD 



maintain stable operation of the 


As with all designs in this series, 
a single integrated circuit is used, see 
Fig. 1. The heart of the unit is IC1, 
a 555 timer chip. It can be made to 
perform several functions, including, 
in its astable mode, turning a load 
(for example, an indicator lamp) on 
and off continuously. 

When wired as an astable multi¬ 
vibrator (a circuit having no stable 
state and so oscillating freely), a 
stream of pulses is produced at pin 3, 


FREQUENCY 

By adjusting R3, R4 and/or C2, the 
frequency of operation can be altered. 
Here values have been chosen which 
give an “on” time of about 0-5 
seconds and an “off” time of roughly 
0-2 seconds, implying a frequency of 
approximately l-4Hz. However, the 
timing components do have manufac¬ 
turing tolerances, and so this fre¬ 
quency may not be exact. In particu¬ 
lar the tolerance on C2 is quite large. 


The circuit can be assembled on a 
piece of 01 inch stripboard measure 
ing 10 strips X 24 holes, see Fig. 2. 

Take the stripboard and drill two 
6BA clearance holes in the positions 
shown. Then make all the breaks (ten 
in all) in the copper strips using a 
twist drill or a spot face cutting tool. 

An 8-pin d.i.l. socket should be used 
for IC1, and this should be soldered 
into place first of all. Continue by 
soldering in the solid jumper wires. 
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There are five of various lengths and 
they can be made from 22 s.w.g. 
tinned copper wire. 

Follow on with the miniature resis¬ 
tors and finally the capacitors. The 
electrolytic capacitors are polarised 
and must be orientated correctly. Fit 
IC1 the right way round into the d.i.l. 
socket: a notch or dot identifies pin 
1 of the i.c. 


CASE 

The circuit board is encased in a 
plastic box of dimensions 120 X 80X 
35mm. On this box are mounted SI, 
and also one of the l.e.d.s. The circuit 
board is bolted on one side of the box 
using 6BA spacers and hardware. 

There is just enough room in the 
case to accommodate the 9V (6 X HP7) 
battery holder, although if a lower- 
capacity PP3 battery is used then 
there is ample room inside for this. 
Note that a PP6 battery will not fit 
within the specified box. 

A small matching box is used to 
mount the other light-emitting diode. 
This box measures 71 X 49 X 24mm, 
and is connected to the main unit 
with twin-core flex of suitable length. 

FINISHING OFF 

The larger case can be lettered as 
necessary, with the smaller case being 
labelled no entry or whatever is re¬ 
quired. Lettering can be applied with 


rub-down dry trans¬ 
fers, and can then 
be protected with a 
few coats of aero¬ 
sol lacquer. 

The necessary 
interwiring is also 
given in Fig. 2; 
general - purpose 
stranded insulated 
wire can be used. 

The only point to 
watch is that the 
l.e.d. indicators are 
wired the right 
way round, and if 
there is a chance 
of the l.e.d. con¬ 
nections shorting 
together, 2mm 
p.v.c. sleeving can 
be employed to 
eliminate this pos¬ 
sibility. 

No setting up is 
required, so once 
construction is com¬ 
plete, snap on the battery holder and 
switch on. Both l.e.ds should be flash¬ 
ing regularly. If this is so the unit is 
finished and ready for use. 


INSTALLATION 

The smaller case is positioned at 
the door (or where required), prefer¬ 
ably where sunlight will not fall onto 


the l.e.d. Bright light like this may 
cancel the flashing effect of the indi¬ 
cator. 

The main unit can be located in any 
convenient position in the darkroom. 
Bear in mind the eventual need to re¬ 
place the batteries, so do not fix the 
main unit permanently to the wall, but 
preferably leave it on a table top or 
in a similar place. ft 
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Last month we dealt with the art of 
good soldering. This month we should 
like to pass on some guide lines on 
the subject of connecting wires. 


WIRES 

Connecting wires can be divided into 
roughly four categories: single-strand 
bare; single-strand insulated; multi¬ 
strand insulated; and plastics covered 
screened containing one or more 
insulated strands. 

Single strand wire is sized accord¬ 
ing to the standard wire gauge, 
s.w.g. (for example, 22 s.w.g.). Multi¬ 
strand is sized according to the num¬ 
ber of strands and the diameter of 
each strand (for example, 7/0-2mm). 

Screened cable is used where it is 
necessary to “shield” one or more 
insulated strands from possible radia¬ 
tion or interference sources. The 
“shield” takes the form of a woven 
wire mesh which surrounds the insu¬ 
lated strands to be screened. 


LINK WIRES 

Link wires are used on circuit 
boards where it is not easy to con¬ 
nect one component to another or to 
connect one section of copper strip 
to another located some distance away. 
Also, link wires are used extensively 
to interwire the pins of integrated 
circuits. 

For link wires on circuit boards use 
a fairly stiff tinned copper wire. This 
is bare, single-stranded, copper wire 
with, in most cases, a special “fluxed” 
coating for easy soldering and does 
not oxidise easily. It is always a good 
idea to rub or scrape the tip of the 
wire very lightly with an abrasive, 
such as emery cloth, prior to insert¬ 
ing on the board and soldering. The 
bending of the link wires is best 
accomplished with a pair of long- 
nosed pliers. 

Available in a vast range of stan¬ 
dard wire gauges (s.w.g.), the wire 
was until recently only sold by weight 
and came on reels. Now some adver¬ 
tisers, apart from selling reels, offer 


FOR 

BEGINNERS 

kits of wires in various lengths and 
gauges. However, if you can afford 
the initial outlay, we have found that 
the purchase of reels would appear 
to be a better buy. 

For the majority of EE projects 22 
s.w.g. wire is most suitable. 


SLEEVING 

If there is any possibility of link 
wires contacting with other wires or 
components and forming a “direct 
short circuit” then insulating plastics 
sleeving should be used. This is a 
thin tube of plastics material which 
can be cut to the required length and 
slipped over the wire to provide an 
electrical isolation from other com¬ 
ponents and wires. 

Sleeving comes in a variety of 
colours and is often used to form a 
colour coding system to help in any 
future fault tracing problems. A typi¬ 
cal arrangement would be: brown or 
red for positive supply leads; blue, 
black or green for negative or zero 
“earth” volt lines; and yellow for 
short signal leads. 

Sleeving is also useful for protect¬ 
ing exposed tags on controls and 
switches or where two wires are 
joined together. A separate larger 
diameter piece of sleeving is cut and 
slipped over the connecting lead and 
when the lead is soldered in position 
the sleeving is simply pushed over the 
solder joint or over the soldered tag 
so protecting it from any possible 
short circuits. 


ENAMELLED WIRE 

Enamelled wire is single-strand 
solid copper wire with a thin coating 
of red or brown coloured enamel for 
insulation purposes. This is sometimes 
used for “linking” purposes, particu¬ 
larly for the dense area, but is 
usually used for winding coils and 
transformers. 

The enamel must be scraped away 
with a knife or piece of emery paper 
so that the copper is exposed at the 
end of the wire. Only the minimum 
length required to make the soldered 
joint should be exposed. 


INTERWIRING LEADS 

The constructor has a choice from 
two types of interwiring leads for use 
from circuit boards to remote mounted 


components. These are coloured insu¬ 
lated single strand solid wire and 
coloured insulated multistrand wire. 

Where there is the likelihood of 
vibration or the continuous removal 
of the board, as in experimental lay¬ 
outs, from its case multistrand wire 
is the best choice for interwiring com¬ 
ponents. This is because multistrand 
wire stands up to regular bending 
much better than solid wire. It is 
more flexible. 

The only drawback with multistrand 
is that, being very flexible, it has a 
tendency to droop onto other com¬ 
ponents and unless tied or Sxed be¬ 
comes very untidy and makes it diffi¬ 
cult to trace particular wires. 

Multistrand wire is specified by 
number of strands and each individual 
strand diameter. The most popular 
range for EE projects is 7/0-2mm (7 
strands each 0- 2mm diameter). 

The solid single strand wire is much 
easier to route around component lay¬ 
outs and, once bent, will usually stay 
in position. The use of solid wires 
should be avoided where there is the 
possibility of vibration or regular 
bending of wires as they are prone to 
snap off under stress. 


RIBBON CABLE 

A wire which is coming more and 
more into amateur use is the “ribbon” 
or “rainbow” cable. This is formed by 
a number of different coloured plas¬ 
tic insulated wires bonded together to 
give a flat ribbon or tape appearance. 

Available in single strand or multi¬ 
strand, this wire is ideal for micro¬ 
processor based projects and where a 
light emitting diode display matrix is 
used. 

The cable usually comes in 10 or 
20-way lengths to suit or can be split 
to any combinations of wires. 


MAINS LEADS 

Mains cable from equipment is 
always of the insulated multistrand 
type and colour coded: brown for 
live (L) or positive; blue for neutral 
(N); green and yellow striped for 
earth (E). The live lead to equip¬ 
ment, usually to a mains transformer, 
should always be fused via a panel 
mounted or chassis mounted fuse- 
holder. The rating for the fuse is 
given in the components list. 

Never pass a mains lead through a 
bare lead-in hole in the side of the 
case, the results can be disastrous 
and highly dangerous. 

Never, absolutely never, tie a knot 
in mains cable to act as a strain relief 
against the inside of the lead-in hole. 

The only correct way is to always 
fit a rubber grommet where the cable 
enters the case and use a cable/strain 
relief clamp. Also available on the 
market is a combined bush which acts 
as a grommet and damp. 
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The new Marshall's 80/81 catalogue is now 
available. A veritable treasure house of 
components, test gear, tools, etc. 



chargers (very competitive). More compoi 
including SN74ALS series, new tools etc. 



,£ 139 ^ 



Available by post, UK 75p post paid: 

Europe 95p post paid: Rest of world £1.35 p 
paid. 


PROFESSIONAL TOOLS 
AT DISCOUNT PRICES 

EXAMPLES:- 

S.R.B. 18 watt Soldering Iron £5-22 

Bench Stand with Sponge £5-21 

STEADFAST Side Cutters £5-38 

STEADFAST Snipe Nose Pliers £4-60 

TELPRO Wire Stripper/Cutter £1 97 

TELPRO Desolder Pump £6-73 

SPIRIG Desolder Braid £0-98 

HOME CONSTRUCTORS 
TOOL KIT, Model HCK-1. 

Includes: SRB Soldering Iron & Stand, 
Desolder Bulb, Desolder Braid, Plastic 
Tweezers, STEADFAST Side Cutters & 
Pliers, Screwgrip Screwdriver, and 
125 grams of 18 SWG Solder, all 
fitted in a Plastic Toolbox with 
two cantilevered trays 
IDEAL GIFT AT ONLY £29 60 


ALL PRICES INCLUDE 

POSTAGE 4 V.A.T. 


Send for free Catalogue. 

TRI-tronic Marketing Ltd 

9 BADBY LEYS, RUGBY, WARWICKSHIRE CV22 5RB. 
Telephone: (0788) 73328. 



DOMm 


Fitzroy House, Market Place, 
Swatfham, Norfolk, PE37 7QH. 
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Stereo Television 

There has been much talk lately of 
stereo sound with television. This is 
because several Japanese TV stations 
are now transmitting two channels of 
sound along with their pictures. 

Sometimes the two channels are left 
and right for stereo music but frequently 
they are in different languages. In this 
way a film can be transmitted with the 
option of a native language soundtrack 
or a dubbed language soundtrack. Stu¬ 
dents in Japan use these bilingual tele¬ 
casts to help them learn foreign languages, 
expecially English-American. 

The electronics firms are also very 
enthusiastic about stereo television be¬ 
cause it has given them the chance to 
sell a whole new generation of receivers! 

Several European countries are also 
thinking of starting a stereo TV service. 
Sweden and Germany are for instance 
well on the road to afull commercial service. 
Almost certainly, however, Eurojbe will 
use a different system from Japan. 

The Japanese have backed the so- 
called f.m.-f.m. system and this puts 
the second channel of sound on a sub¬ 
carrier which is transmitted piggy-back 
on the normal sound channel. In other 
words it's similar to the multiplex system 
used all over the world to transmit stereo 
sound on v.h.f. f.m. radio. In Europe, 
however, the stereo televison system is 
more likely to rely on two completely 
separate sound carriers, each transmitted 
on a slightly different frequency. 


Simulcast 

In Britain there is unlikely to be any 
stereo sound, of either system, for many 
years yet. The BBC is standardised on a 
clever digital system called “sound-in¬ 
syncs" for the distribution of TV picture 
and sound signals between transmitters 
and studios across the country. 

According to this system the TV 
sound is converted into digital code and 
packed into the video signal waveform, 
using the gaps left by the synchroni¬ 
sation pulses. So only a video signal 
need be distributed. Atthe other end of the 
distribution link the digital signals are, 
of course, "unpacked" from the video 


signal and converted back into conven¬ 
tional analogue sound for normal trans¬ 
mission and reception. 

Unfortunately, there is only enough 
room in the video waveform for a mono 
sound signal. So, obviously, a move to 
stereo would mean a drastic and expensive 
re-think by the BBC. And the last thing 
the BBC can afford at the moment is 
a drastic and expensive re-think on any¬ 
thing other than absolute essentials. 
So, for the foreseeable future at least, 
we shall have to make do with 
"simulcasts". 

A simulcast is a simultaneous broad¬ 
cast from both TV and radio stations. 
The television station transmits the colour 
TV programmes with ordinary mono, 
single channel sound, and arranges with a 
friendly radio station to transmit the 
same sound on f.m. radio in stereo. 

The BBC quite frequently offers simul¬ 
casts because there is obviously much 
less of a bureaucratic hassle in linking 
BBC TV with BBC radio than there is in 
linking a local commercial radio station with 
a local commercial TV station. Apart 
from anything else both the radio and 
TV commercial stations have to carry 
the same adverts if they are to run a 
simulcast. Also it often happens that a 
local commercial radio station and local 
commercial TV station cover different 
areas of listeners. For instance, many 
people in London who can receive Thames 
and London Weekend TV will not be 
able to receive Capital Radio in stereo. 

Headphone Viewing 

The ideal way to watch a simulcast is 
to place the TV set halfway between a 
stereo pair of loudspeakers hooked up to 
a stereo radio. But this can be terribly 
inconvenient and quite often the small 
picture looks wrong when stranded 
between a widely spread pair of large 
loudspeakers. 

This is where a pair of good stereo 
headphones comes into their own. 
You plug the headphones into the output 
of your stereo radio receiver and wear 
them to hear the stereo sound while 
watching the TV screen. 

There is, by the way, an interesting 
compromise between headphone listening 


and loudspeaker listening—a chair with 
loudspeakers built in. The DIY enthusiasts 
might like to look at the idea. It isn’t 
even a new proposal. 

Way back in the twenties there were 
plans to install cinema seats with a pair 
of loudspeakers, one on each side of the 
cinema goer's ears. The pictures on 
screen would then seemto be accompanied 
by a binaural surround of sound. Basically, 
all you do is clamp a pair of good loud¬ 
speakers one on either side of an arm¬ 
chair so that the sound from the left 
loudspeaker goes into your left ear and 
the sound from the right-hand loudspeaker 
goes into your right ear. In practice it’s 
not quite as easy as that. There are 
acoustic problems and it isn't all plain 
sailing to produce a chair that is both 
comfortable to sit in and will reproduce 
hi fi sound in glorified headphone fashion. 

A couple of years ago a British firm 
(Sound Seating Systems of Carshalton, 
Surrey) made a very creditable stab at 
the problem with the “Nova" chair. The 
main disadvantage of this chair was 
its high price. It cost, £1,000 plus so 
was out of the price range of most people. 
But a few well-heeled pop stars are now 
relaxing in Nova chairs. 

Memory Games 

During the summer the Sunday Times 
reported some tests carried out in the 
USA on training students to remember 
stringb of random numbers. After 230 
hours of training, spread over 20 months, 
one student found he could remember up 
to 79 digits. Although everyone seemed 
very excited over this, similar training 
sessions have in fact been going on in 
homes all round the world for the last 
year or so. 

The Philips G7000 Videopac computer 
game can be used with a wide range of 
solid state cartridges which programme 
it to play a large selection of games. 
In fact many of the games aren't really 
games at all. Cartridge number 7, for 
instance, offers the choice of a series of 
mathematical challenges and a memory 
test called "Echo", 

For this test four digits appear on the 
TV screen and one of them flashes 
briefly to the accompaniment of an 
identifying audio tone. The screen then 
says "your turn" and the operator presses 
the corresponding number on the key¬ 
board. The screen then flashes two digits 
and the operator has to type in the same 
two from memory. Then three digits are 
flashed. 

This goes on and on with the operator 
having to memorise an ever lengthening 
string of random numbers i.e. just like 
those USA tests. You are allowed three 
mistakes but after the third mistake the 
game is over and the machine has won. 

The maximum possible score is 99 
different digits committed to memory. 
When I borrowed the game for a while a 
local 16 year old had soon notched up a 
half century of memorized digits. 

In the atmosphere of a traditional 
school classroom such a strenuous 
memory test would be something for 
children to fear; but package the same 
test as a TV game and it immediately 
becomes an entertaining challenge. Elec¬ 
tronics manufacturers found out very 
early that it is the kiss of death to label 
anything an "educational aid" or "test". 
But call the same thing a "game” and it 
will sell like hot cakes. 
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Everyday News 


LIGHT LINKS FOR TOMORROW’S PHONES 


OPEN DAY AT BRITISH TELECOM RESEARCH 
LABORATORIES 

By the end of the century homes will be “fibred’’ to 
bring a variety of additional services to the telephone 
subscriber. 

Links between the local exchange and the sub¬ 
scriber’s premises will be glass fibre strands instead of 
present day copper wire. 

Along these hair thin strands of glass, speech, video 
and data signals will be transmitted as pulses of light. 



This is suggested by 
British Telecom (part of the 
Post Office) as a logical and 
realistic development from 
the optical-fibre communica¬ 
tion systems now entering 
service in various parts of 
the country in the trunk 
routes of the telephone net¬ 
work. 

For domestic and business 
customers, a low cost 
optical f.m. system operat¬ 
ing up to 8 or even 34M bits 
is now under active develop¬ 
ment. Gallium arsenide 
edge-emitting l.e.d.s are 
likely to be used as optical 
power transmitters, rather 
than more expensive laser 
devices. At the subscribers 
premises a simple receiver 
incorporating a PIN photo- 
diode/f.e.t preamplifier 
would be used. 

High Capacity Systems 

Further use of optical fibres 
is envisaged in high-capacity 
systems carrying nearly 4,000 
calls per fibre pair for use as 
communications “highways” 
between cities or under the 
sea. For this purpose a data 
rate of 280M bits/s is being 
studied, with intermediate 
repeaters or signal amplifiers 
inserted in the fibre at inter¬ 
vals of 30 to 50km. This 
represents a considerable 
advance on present 140M bit 
systems, with repeater spac- 
ings of 8km and compares 
very well with the 2km 
spacings of repeaters in con¬ 
ventional land coaxial cable 
links, and with spacings of 
about 5km for submarine 

To do this monomode fibre 
will be needed, with a band¬ 


width one hundred times 
greater than the best multi- 
mode fibre. Also, such sys¬ 
tems will need to operate at 
longer wavelengths—1-3 to 
1-6 micrometres instead of 
0-85 micrometres—where the 
loss can be as little as 0-5d B/ 
km compared to today’s 
3-5dB/km. Lasers will be 
made from gallium indium/ 
arsenide/phosphide, and de¬ 
tectors from gallium/indium/ 
arsenide. 

• .All this is the outcome of 
research and development at 
British Telecom Research 
Laboratories, Martlesham 
Heath, Suffolk. Optical-fibre 
communication systems are 
just one example of the work 
undertaken at this leading 
establishment that was 
revealed during open days 
held in September. 

More than 3,000 guests 
from Parliament, industry, 
the universities. Government 
Departments, learned socie¬ 
ties and other research 
laboratories had the privilege 
of seeing “where more of 
tomorrow’s achievements are 
now in the making for the 
benefit of telephone users at 
home and abroad”. 

Until the 1970s, the Post 
Office Research Station (as it 
was formerly) was located at 
Dollis Hill London. For half 
a century important work, 
including during wartime the 
creation of possibly the 
world’s first electronic com¬ 
puter for helping the Enigma 
decyphering operation, was 
performed at Dollis Hill. This 
tradition is now being con¬ 
tinued in the large modern 
establishment built on a dis¬ 
used RAF Station at Martle¬ 
sham Heath. Here the central 
building is a seven-floor 
laboratory block, planned to 


meet the needs of new tech¬ 
nologies such as digital 
switching and transmission, 
microelectronics and optical 

Martlesham employs nearly 
1J900 people of whom 850 are 
professional engineers or 
technologists, and 550 tech¬ 
nically qualified support staff. 

Fibre Causes Hustle In I.C.s 

Future developments in 
optical-fibre systems are 
dependent upon faster semi¬ 
conductor logic devices for 
signal processing. At operat¬ 
ing speeds in excess of 100M 
bits silicon has its limitations 
and gallium arsenide (Ga 
As) is being investigated as 
an alternative. New ideas in 
circuit design are also being 
exploited. For example, Capa¬ 
citive Coupled Logic (OL) 
using GaAs Schottky gate 
depletion mode MESFETS 
(Post Office patented). 

This demonstrates very 
well how the requirements of 
one advancing technology can 
spur on new developments in 
another technology. 

British Telecom have of 
course a long record of 
achievements in the field of 
semiconductors, notably the 
long-life transistors in use in 


high capacity submarine 
cables, which won the Queen’s 
Award for Technology 1972. 

The Research Department 
is currently engaged in the 
development of prototype 
fabrication of large scale 

Present designs, which 
make extensive use of com¬ 
puter based design aids, 
employ a 5V silicon gate 
nmos technology and include 
a general purpose digital 
filter, to be first used in the 
SSMF4 signalling receivers 
of System X local exchanges. 
The filter contains 8,500 
transistors in a silicon chip 
5mm square. 

The development of a 3 
micrometre minimum line 
width silicon gate nmos tech¬ 
nology is now nearing com¬ 
pletion and a 5 micrometre 
line width isocmos process is 
now being established. 

At the laboratories an elec¬ 
tron microscope is used for 
dynamic inspection of com¬ 
plex prototype i.c.s. By a 
strobing action, the operation 
of the circuit is slowed down 
and changes of potential 
throughout the circuit can be 
seen by the observer as 
changes from dark to light in 
the projected image. Thus 
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from the World of Electronics 


INVESTING 
IN THE 
HIGHLANDS 


GIM is investing £8-5 mil¬ 
lion in expanding its semi¬ 
conductor plant at Glen¬ 
rothes. Nippon Electronics of 
Japan has confirmed Living¬ 
ston New Town, Scotland, as 
the site for its first European 
manufacturing plant. 

The NEC’s investment of 
£40 million will eventually 
employ 800 people. Mean¬ 
while the EEC has granted 


over £3 million in regional 
aid to 14 Scottish-based com¬ 
panies, four of them in the 
electronics industry. 

INMOS Start-up 

The British Government- 
backed INMOS company is 
hoping to start volume pro¬ 
duction of solid-state 16K 
memories in the first quarter 
of 1981. 

Manufacture, however, will 
be in the United States in a 
new factory at Cheyenne 
Mountain, Colorado Springs. 
The first INMOS UK factory 
will not be completed until 
1982 and a possible second 
factory in the UK has, as yet, 
no start date. 


Information Technology 

One Minister and one government department should 
be responsible for co-ordinating government policies 
towards information technology. This is the main 
recommendation of a report from the Advisory Council 
for Applied Research and Development (ACARD) pub¬ 
lished in September. The report. Information Tech¬ 
nology *, which was produced by a working group 
chaired by Sir Robert Clayton, Technical Director of 
G.E.C. Limited, describes information technology as 
“perhaps the most important area of application of 
microelectronics”. 

The report states that hardware is available for all 
needs whereas software is limited by shortage of 
people to prepare programmes. Another major prob¬ 
lem is the attitude of people towards computerised 
methods. A more favourable climate of public opinion 
has to be created to win wide acceptance of the new 
technology. 

To remedy the shortage of 25,000 to 40,000 people 
in the software area, immediate steps must be taken 
to train suitable personnel in industry. As a long term 
measure, plans must be made to take entrants from a 
wide area, and not limited to mathematicians and 
scientists. 

♦Available from HMSO bookshops, price £3-30. 


any defects in any part of the 
chip are made visible. 


Testing Time For 
Components 

Reliability and Life-Time 
Tests of electronic com¬ 
ponents intended for use in 
telecommunications equip¬ 
ment is a vitally important 
activity at British Telecom 
Research Laboratories. 

Three particularly interest¬ 
ing physical causes of failure 
in i.c.s that are investigated 
are: electromigration, where 
the movement of aluminium 
atoms along a conductor 
caused by collisions with the 
conducting electrons can 
result in voids leading even¬ 
tually to open circuits; dielec¬ 


tric breakdown; and corro¬ 
sion, due to absorbed 
moisture on the chip surface. 

Stringent tests are per¬ 
formed on plastic encapsu¬ 
lated semiconductors to 
ensure a sufficiently high 
standard amongst these 
cheap mass produced com¬ 
ponents. There is increasing 
pressure for their use in tele¬ 
coms and other professional 
applications on account of 
their greater availability and 
low cost. 

Thick film hybrid micro- 
circuits are extensively used 
in telecoms, and because of 
the varied technologies in¬ 
volved, special tests have 
been devised to assess poten¬ 
tial reliability. 


—ANALYSIS -- 

THE DOLLAR WATCH 

Before the British currency was decimalised the coinage 
enjoyed a rich vocabulary of slang. The "joey”, "tanner", 
"bob", "half-dollar”, "dollar", the "half-quid", the "quid”. 
The dollar was so-called because the exchange rate was of 
the order of four US dollars to the British pound sterling 
in pre-war days. And, back in 1938, you could buy a service¬ 
able watch for a dollar, that is 25p by today’s nomenclature. 

The dollar watch was a little miracle of engineering for 
the price. About two inches in diameter and a quarter inch 
thick it was packed with its "works” of mainspring, gear 
train, balance wheel with its delicate hairspring, its escape¬ 
ment mechanism. Remove the back and you could see the 
wheels go round. It had a loud re-assuring tick and fitted 
snugly in the waistcoat pocket. 

A real bargain for a dollar. That is until you recall that in 
1938 the average wage for a male industrial worker was 
£3-45 for a 48-hour week and the ladies averaged only 
£1 -63 for their 44-hour stint. 

Today, following years of inflation, average incomes are 
well over 20 times those of 1938. But if we take a factor of 
20 as the inflation rate then the dollar watch of 1938 should 
now cost a "fiver". 

In such relative terms the dollar watch is back. For just 
under a "fiver” (£4-95’ to be precise) you can now buy the 
1980 equivalent. Waistcoats are out of fashion so the package 
is designed for wear on the wrist with stainless steel strap 
included in the price. 

The old clockwork mechanism is gone, so have the dial 
and hands. Instead there is a chronometer standard quartz 
oscillator "movement" and liquid crystal digital readout 
giving the date as well as time. Daily re-winding is supplanted 
by a once-a-year change of battery. The comforting audible 
tick is replaced by an equally comforting visual on-off flash 
of the colon every second. 

The dollar watch explains much of what has happened 
during the past 40 years. The little miracle of miniature 
mechanical engineering is displaced by the even greater 
miracle of microminiature electronic engineering. We 
have found a better way of making watches. It’s a pity that 
the ancient craft of the watchmaker is fast disappearing but 
nobody can honestly deny that the new product is far 
superior for the same price. 

An even greater pity is that today's dollar watch is made in 
the Far East. But that’s just another sign of our changing times. 

Brian G. Peck 


Eddystone Radio, with a 
long history of making 
quality short-wave receivers, 
has now moved into the 
transmitter business with an 
initial contract from the BBC 
to build fifty lkW ME broad¬ 
cast transmitters. 


The Central Electricity 
Generating Board is looking 
at wind-power as a supple¬ 
mentary form of electricity 
generation. Early trials would 
most likely be on a flat 
inland area with a lOOkW 
generator but a chain of 
interlinked 1MW windmill 
generators is envisaged. 


-Semi—Growth- 

Sources in the US say that the world trade recession 
will only check, not reverse, semiconductor sales growth. 
In 1980, for example, growth will only be 14 per cent. 

By 1983, however, industry sales will have risen at a 
compound growth rate of 24 per cent. I.C.S still have the 
highest growth rate but discretes sales are still growing 
but at a much lower annual rate. 
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Come time ago the author was asked 
^ to help some elderly relatives who 
were having some difficulty with their 
doorbell. The basic problem was that 
of audibility and the solution seemed 
to be a strident two-tone door chime 
that could if required, be easily 
repeated in other areas of the house. 

The chime must of course be 
reliable and should if possible be 
battery operated, with a long battery 
life. Various ideas were considered 
and finally a simple circuit using two 
cmos integrated circuits was evolved 
and it is this circuit that forms the 
basis of this project. 


CHIME 

The chime consists of two cascaded 
0 • 5 second timers controlling two tone 
generators whose outputs are com¬ 
bined to drive a simple loudspeaker 
output stage. Pressing the door-push 
triggers the first timer which turns 
on the 800Hz tone generator. 

After about 0-5 second the timer 
resets disabling the 800Hz tone. The 
action of turning the tone generator 
off is used to trigger the second timer 
which turns on the 400Hz tone 
generator, again for about 0 ■ 5 second. 
When the second timer resets the 
400Hz tone is turned off, ending the 
chime sequence. 

The unit is self-contained and needs 
only a suitable door-push to operate 
it. Experience shows that it is well 
worthwhile investing in a good quality 
door-push, especially if it’s situation is 
in any way exposed—the contact 
plating on cheap switches is very thin 
and doesn’t take long to corrode. 

Being totally solid state this chime 
is triggered by a voltage change which 



NOTE DOOR 


CHIME 

BV W.J.KEELEY 


means there is little or no contact 
wear on the door-push. With electro¬ 
mechanical chimes, on the other hand, 
the door-push contacts have to carry 
current and arcing can occur because 
of the inductance of the electro¬ 
magnet windings when the door push 
is released. The resulting contact wear 
leads to corrosion and eventual failure. 


DUAL MONOSTABLE 

The full circuit is shown in Fig. 1. 
IC1 is a 4528 cmos dual monostable 
connected in cascade to provide the 
sequential timing pulses. The timing 
components, R2, Cl, R3, C2 have been 
chosen to give an interval of about 
0-5 second. The other i.c., IC2, is a 
4011 cmos quad nand gate arranged 


as two simple oscillator circuits to 
form the tone generators. 

The spare input of the first gate in 
each oscillator is used as a control 
input and is connected to the Q output 
of the respective monostable. The 
remainder of the circuit is a simple 
output stage to drive the loudspeaker. 

It may seem a little strange that the 
battery is shown permanently con¬ 
nected. This is quite in order as cmos 
integrated circuits only draw supply 
current when they are actually chang¬ 
ing logic state. Under steady state 
conditions the supply current is solely 
due to leakage effects and is of the 
order of a few microamps. 

The best measurement the author 
was able to make of the chime steady 
state current was 5 to 10 microamps. 


HOW IT WORKS 



A bell push is connected via two monostables to two oscillators. 

When the switch is activated, the first monostable comes on and 
switches on the first oscillator. After a short period this resets activating 
the second monostable which turns on the second oscillator. 

After a further short period this also resets and the bell push must be 
pressed again to restart the sequence. 
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During operation the chime draws 
a peak current of about 10mA. Experi¬ 
ence so far, indicates that battery life 
for a PP6 is about 12 months. Use of 
a smaller battery, such as a PP3 is 
not recommended. 


CIRCUIT PRINCIPLES 

Before considering circuit operation 
in detail it is worthwhile looking at 
the monostables and tone generators. 
The monostables used in the chime 
have two trigger inputs, A and B; a 
clear input, CD and two outputs, Q 
and The logic of the monostable is 
such that when triggered the Q output 
goes to logic 1 and remains in this 
state for a time determined by the 
external timing components. 

The two trigger inputs are designed 
to respond to “edges”, that is they 
respond to the rate of change of the 
trigger signal rather than the actual 
voltage level. Input A is triggered by 
positive edges, that is a transition 
from logic 0 to logic 1, whilst input 
B is triggered by negative edges, or 
transitions from logic 1 to logic 0. 


RESET 

A further input CD, is used to reset 
the monostable if it is desired to 
terminate the timing sequence. A logic 
0 at this input will reset the Q output 
to logic 0 and thel2 output to logic 1. 
One further aspect of the monostables 
used in the chime is that they are 
retriggerable. 

This simply means that a further 
trigger signal applied during the 
timing period will extend that period. 
In our application this is something of 
a disadvantage because pressing the 
door-push again while the first note of 
the chime is sounding will extend die 
period of that note. 


To overcome this would involve 
additional logic and the author feels 
that the problem is not sufficiently 
serious to warrant increasing the com¬ 
plexity of the circuit. 


LINEAR OPERATION 

An interesting property of CMOS 
gates is that they are capable of linear 
operation in the region where the out¬ 
put changes logic state. If a resistor 
is connected between input and out¬ 
put it is possible to bias the gate so 
that it performs as a high gain 
amplifier. This principle is used in the 
tone generator circuits. 

Two nand gates are cascaded and a 
resistor is connected between the mid¬ 
point and an input of the first gate. A 
capacitor between this input and the 
output of the second gate completes 
the circuit. When the control input is 
taken to logic 1 both gates go into 
their linear region, the second gate 
being biased by the output of the first. 

The capacitor provides heavy posi¬ 
tive feedback and the circuit functions 
as a relaxation oscillator at a fre¬ 
quency determined by the time 
constant of the bias resistor and the 
feedback capacitor. 


COMPLETE CIRCUIT 

Finally we can consider the chime 
circuit as a whole. Initially the Q 
outputs of the monostables,_ICla and 
IClb are at logic 0 and the Q outputs 
at logic 1. Both tone generators, 
IC2a/b and IC2c/d are disabled by 
their control inputs being held at logic 
0 by the respective monostable Q out¬ 
put. 

Input A of monostable_2, IClb, is 
held at logic 1 by the ~Q output of 
ICla. Monostable 2 is not triggered 
because, as explained earlier, input A 



is triggered by a positive transition 
rather than a steady logic 1. 

Operating the door-push takes input 
A of ICla to logic 1 (+9V). The 
transition triggers the monostable, 
output Q goes to logic 1 and~Q to logic 
0. The logic 1 at Q enables the 800Hz 
tone generator IC2a/b and the output 
from this drives the output transistor 
via R6. At the end of the timing period 
ICla resets and disables the 800Hz 
tone generator. 

Output Q goes to logic 1 and this 
transition triggers IClb via input A. 
The 400Hz oscillator IC2c/d is enabled 
and drives the output stage via R7 to 
generate the second note of the chime 
sequence. 

At this stage in the chime operation 
there is no reason why monostable 1 
could not be triggered again by 
inadvertant operation of the door- 
push. This would cause the two chime 
notes to be generated simultaneously 
giving a rather odd effect, so to pre¬ 
vent mis-operation in this way the Q 
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COMPONENTS 


Capacitors 


18kQ 


Resistors 

R1 lOkfi R‘ 

R2 lOOktl R( 

R3 lOOkQ R: 

R4 8-2M1 

All ±W carbon ±5% 

itors |^ e B 

IOjuF 16V tantalum bead 
10/iF 16V tantalum bead 
C3 lOOnF polyester TVjllC 

C4 lOOnF polyester ■ dllV 

page 792 

Semiconductors 

IC1 CD4528 CMOS dual resettable monostable 
IC2 CD4011A CMOS quad two-input NAND gate 
(see text) 

TR1 BC109 npn silicon 

Miscellaneous 
SI Single pole bell push 
SKI 2-5mm miniature jack socket 
SK2 3-5mm miniature jack socket 
PL1 2-5mm miniature jack plug 
B1 9 V PP6 type 

LSI miniature type, eight ohms impedance 
T1 miniature transistor output transformer type LT700. 

Case, size 188 x 110 x 60mm, Verocasetype202-21031G, or similar; stripboard, 
0-1 inch matrix, 35 strips by 45 holes; battery connector; Terry clip to hold 
battery; interconnecting wire; nuts, bolts and spacers to mount circuit board 
and battery clip. 






























































output of IClb is connected to the 
clear, CD, input of ICla. 

During the second chime note this 
output is at logic 0 and so holds ICla 
in the reset mode preventing trigger¬ 
ing. At the end of the chime sequence 
the clear input is restored to logic 1 
and normal operation of ICla can 
begin when it is next triggered by the 
door-push. 


STATIC PROTECTION 

From a practical point of view the 
only specific component requirement 
for the door chime is that IC2 must 
be the suffix “A” version of the 
4011 without static protection. The 
static protection circuits on the inputs 
of the “B” version prevent the linear 
mode of operation which is essential 
for proper operation of the tone 
generators. 

It is also desirable that the timing 
capacitors, Cl, C2 and the output and 
supply decoupling capacitors, C5, C6 
be tantalum capacitors to ensure low 
leakage current when the chime is 
inactive. Take great care with the 
integrated circuits and avoid unneces¬ 
sary handling, especially IC2. 



CIRCUIT BOARD 

Construction is straightforward and 
presents no special problems. Work 
begins with the component board as 
this can be completely assembled and 
tested prior to fitting in the chime 
case. 

Cut the 01 inch stripboard to the 
overall size given in Fig. 2. An easy 
way to cut stripboard is to score along 
the adjacent row of holes to cutting 
edge using a scriber and straight edge 
—do this on both sides of the board. 

Grip the required part of the board 
firmly on a flat surface such as a table 
edge. Gently flex the off-cut until it 
breaks cleanly along the score line. 
The edge is finished with a file taking 
particular care no whiskers of copper 
are left to bridge tracks. 

Drill the two fixing holes and using 
Fig. 2 as a guide, plot and break the 
copper track in the positions marked. 
Make certain the track is cut cleanly 
and all swarf is removed. 

The first step in assembly is to fit 
the i.c. sockets as these provide a 
handy reference for locating the other 
components. Next come the wire links, 
now fit the resistors and capacitors. 


Make sure the electrolytics are 
correctly polarised. 

Some makes of tantalum bead capa¬ 
citors are legended and the positive 
lead is usually marked with a “+”. 
Other makes are colour coded. Finally 
fit the output stage components and 
terminal pins. The board is now ready 
for checking and testing. 


TESTING 

The board should first be checked 
very thoroughly for mistakes and bad 
joints. Once you are satisfied all is well 
a push-button can be temporarily con¬ 
nected. Likewise connect the loud¬ 
speaker and finally wire up the bat¬ 
tery connector lead making certain 
that the positive battery lead (red) 
is connected to the correct terminal. 
Plug the battery in. 

It is likely the chime will sound a 
partial sequence as the circuit settles 
down. Press the test button. The 
chime should now sound a complete 
two note sequence. If it doesn’t work 
disconnect the battery and check the 
wiring and assembly again. If nothing 
is apparent reconnect the battery and 
do some basic fault-finding. 

First check that the voltage on the 
i.c. supply pins is correct. Next test 
the monostables by checking that the 
Q output of ICla goes to logic 1 when 
the test button is pressed and the the 
Q output of IClb goes high approxi¬ 
mately one second after the button is 
operated. The tone generators are best 
tested by removing IC1 and tem¬ 
porarily linking the appropriate con¬ 
trol input to the positive supply rail. 

CASE 

When the chime board has been 
tested it can be mounted in the base 
section of the cabinet. This is a stan¬ 
dard Verobox type 202-21031G, size 
188 x 110 x 60mm, and features knock¬ 
out keyhole slots in the base for easy 
wall mounting. Start by sorting out the 
correct mounting slot to use, cut this 
out and clean up with a round file. Fit 
the battery clip at the opposite end of 
the case such that the battery will lie 
lengthwise. (See photographs.) 

Drill the mounting holes for the 
component panel and for the door- 
push socket SKI. Finally comes the 
most tricky part of the operation, 
cutting the loudspeaker slots in the 
case lid. Slots were chosen in prefer¬ 
ence to anything else as they are more 
in keeping with the appearance of 
the chime. 

Mark a 25mm diameter circle in 
the position shown in the photographs 
on the underside of the lid. Draw a 
horizontal diameter across the circle 
and mark the positions of the slots. 
Draw vertical guide lines for each slot 
and drill a 3mm hole at the top of 
each slot. Carefully cut down the slots 
with an Abrafile in a hacksaw frame 



Inside view of the case showing circuit 
board and wiring to sockets and test 
push switch. 


and finally clean up with a small file. 

Available low cost imported small 
loudspeakers are not generally pro¬ 
vided with fixing holes and are 
intended to be secured in place by 
small metal brackets hooked over the 
rim. These are rather fiddling to make 
and the author would suggest a simple 
alternative—epoxy adhesive. Although 
crude, this is perfectly satisfactory 
provided care is taken to avoid 
getting adhesive on the cone. 

When the loudspeaker is fixed in 
place the chime can be fully assembled 
and retested prior to final installation. 


INSTALLATION 

Installation is straightforward and 
as mentioned earlier, battery life 
should be of the order of one year in 
normal use. The output stage and 
battery decoupling circuits were in¬ 
cluded to minimise distortion caused 
by unwanted feedback effects due to 
the rise in internal resistance of the 
battery as it ages. 

Change the battery when the chime 
note becomes distorted to avoid any 
damage due to chemical leakage from 
the exhausted battery. 

Battery removal is no problem and 
maintenance is further aided by con¬ 
necting the door-push to the chime 
with a miniature 2-5mm jack socket 
and plug. 

In the prototype chime a 3 -5mm 
jack socket was fitted to allow con¬ 
nection of a small extension loud¬ 
speaker in another room. If you do fit 
an extra loudspeaker, then the com¬ 
bined impedance of the extension and 
internal loudspeakers should not be 
less than 8 ohms. To achieve this 
you may well have to increase the 
impedance of the internal loudspeaker 
to 16 ohms. 

A test button was also provided on 
the unit. Both these facilities are 
optional and can be omitted if not 
required. n 
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RADIO WORLD 


By Pat Hawker, &3VA 


TV by Telephone 

One reason why the video telephone- 
demonstrated in Germany well over 40 
years ago—has remained a dream rather 
than practical reality is that you cannot 
send high-quality pictures along a pair 
of ordinary telephone wires, at least not 
very far. The high-frequency components 
of a broadband signal soon get lost and 
there are problems of phase and cross¬ 
talk. But I remember in the mid-sixties 
seeing demonstrations of a German 
equalising unit that allowed a black-and- 
white 405-line picture to be sent perhaps 
a mile along a good telephone circuit and 
come out still looking quite reasonable. 

So it was interesting to see at the recent 
Open Day at British Telecom (Post Office) 
Research centre at Martlesham, Suffolk 
some of the work that is still going on in 
the field of limited-bandwidth real-time 
and slow-scan TV systems. These 
successfully overcome problems of dis¬ 
tortion and crosstalk when used in the 
local switched telephone network. 

A surprisingly effective 313-line system 
with a bandwidth of 1MHz (instead of the 
5MHz of the conventional 625-line system) 
can be sent more than a mile over standard 
telephone circuits without intermediate 
repeaters: such systems would allow 
local video telephone calls to be made at 
very modest charges. A digitally-coded 
version of this system has a bit-rate of 
2Mbit/s and could be sent for virtually 
any distance along the standard pulse- 
code-modulation circuits widely used on 
urban junction routes: in effect this would 
be equivalent to 30 speech circuits com¬ 
pared with the 1,000 speech circuits 
needed for a full-bandwidth 5MHz TV 
signal. 

British Telecom are also looking ser¬ 
iously at a whole range of different "slow- 
scan" TV systems in which a series of 
high-definition still pictures can be 
sent in times that vary from 2 minutes to 
4 seconds per frame. The 4-second rate 
(64kbit/s) is equivalent to a speech path 
on System X, the new digital telephone 
system on which so many hopes of the 
British Telecommunications industry are 
based. 

This useful research has still to answer 
one question: when you use the telephone 
do you war to be seen as well as heard? 
Sometimes perhaps, but I suspect not 
very often. Another research establish¬ 
ment noticed that people talking together 
seldom spend much time watching the 
speaker’s face. 


First catch your frog 

For centuries, electromagnetic radiation 
or radio waves in the form of lightning 
static remained unnoticed and, until a 
little more than a century ago, unsus¬ 
pected. But then, in a remarkably short 
time between about 1885 to 1915, a whole 


series of ingenious techniques were 
developed to detect radio waves and so 
permit the practical realisation of radio¬ 
telegraphy. These included spark-gap 
detectors, coherers and magnetic detec¬ 
tors, thin-film and capillary detectors, 
thermal detectors, crystal (semiconductor) 
detectors and thermionic detectors. 

From a recently published book by 
Dr Vivian Phillips of University College 
of Swansea, entitled Early Radio Wave 
Detectors published by Peter Peregrinus 
Ltd in association with the Science 
Museum, one can learn how scores of 
ingenious ideas were developed and 
tested successfully, only later to sink into 
obscurity. Contrary to commonly accepted 
beliefs, the Fleming thermionic diode 
and the De Forest audion triode made 
little immediate impact on the scene 
and the real breakthrough perhaps came 
with the very sensitive regenerative 
detector based on the triode developed 
by Floward Armstrong and others just 
before World War I. Dr Phillips, however, 
places the "modern era” rather earlier, 
about 1910. 

It is just as well that some of the ideas 
did fade away. For example, Lefeuvre's 
“physiological detector” required the 
user to find, kill and expose the muscle 
nerve of a frog (before rigor mortis set 
in), an idea hardly calculated to appeal 
to the modern radio listener. 

Arthur Isbell, on the other hand, took 
advantage of our sense of taste. In his 
system, two small silver electrodes were 
placed against the tongue and apparently 
it was possible to read by “taste” morse 
signals at speeds of 5 to 10 words per 
minute. Some signals apparently had a 
"sour stinging taste” and could produce 
the sensation of toothache, while the 
listener also experienced an optical 
sensation of lights dimming with each 
pulse due to contraction of the irises 
in the eyes. 

If Morse could do that one wonders 
just what would be the disco-lights 
effect of hard rock broadcasts! 


Pictures from Space 

The reception of TV programmes in 
our homes directly from geostationary 
satellites 22,300 miles above the equator, 
with the prospect in “overspill” areas 
of being able to watch the programmes of 
other countries, is an interesting and quite 
exciting prospect for the not-so-distant 
future. But, personally, it is not something 
that I expect to be able to do as a matter 
of course for quite a few years yet. 

Some of the more sensational forecasts 
clearly fail to distinguish between what 
is becoming technically feasible and the 
long pull still needed before direct- 
broadcast satellites (DBS) are likely to be 
fully established on an operational basis 
in Europe. One has still to assess the 


problems presented by the need to 
pinpoint and rectify the fault that caused 
the Ariane launch failure last May. 

A less spectacular but quite significant 
set-back to DBS has been the premature 
failure of the two 100-watt travelling-wave- 
tube amplifiers on the Japanese Yuri 
(Broadcast Satellite Experiment) space¬ 
craft. This was launched a couple of 
years ago and initially gave very encour¬ 
aging results. So far only one high-power 
TWT amplifier (on board the Canadian 
Hermes) has survived its full term of life. 

This is one reason why there seems a 
lot in favour of the latest Canadian in¬ 
tention of introducing a new CBC pro¬ 
gramme channel by using just one rela¬ 
tively low-power satellite transponder 
and then depending on the very large 
number of Canadian cable (wire-dis¬ 
tribution) systems to deliver the pictures 
into the homes. At the same time it has 
shown in current field trials that it will be 
possible for viewers not on cable systems 
to pick up the broadcasts direct from the 
satellite by using aerial dishes of 1 -2 to 1 -8 
metre diameter instead of the smaller 60cm 
to one-metre dish contemplated for higher 
power DBS systems. These large aerials 
would, of course, be more expensive 
and more difficult to protect against, wind 
and snow, but then they would be used 
only in a few remote homesteads. 

Such a system combines the proven 
effectiveness, low costs and reliability 
of “distribution” satellites (as used 
very widely in North America and else¬ 
where) but is attractive only in those 
countries where the penetration of multi¬ 
channel cable systems is very high. In 
practice the average Canadian viewer on 
cable already has access to more TV 
programme choice (Canadian and Ameri¬ 
can) than viewers almost anywhere else 
in the world. 

For many of us the real question is 
whether more programme choice really 
means a better TV service: the debate 
between "broadcasting” and "narrow¬ 
casting”. It will be interesting to see the 
results of the current Home Office study 
of the implications of DBS by 1985 or 1990 
in the United Kingdom, promised by 
about the end of this year. 


Novice Licences 

As somebody who believes that Am¬ 
ateur Radio in this country would benefit 
from the introduction of a third class of 
licence that would enable newcomers 
to enjoy some h.f. operating while still 
studying for the Radio Amateurs Exami¬ 
nation and the Morse Test, it is disap¬ 
pointing to learn that the Home Office 
is showing reluctance even to consider 
seriously a novice licence. 

In Australia, for example, novice 
licences were introduced a few years ago 
(about the same time as 27MHz CB) 
and today there are some6,100full licences, 
3,300 "limited” licences for v.h.f. only 
(equivalent to our Class B licences that 
do not require a Morse test) and 3,200 
holders of the novice licence which has 
presented far fewer problems to the 
authorities than the controversial CB 
facilities. West Germany is the latest 
country to introduce a form of transis- 
tional licence to encourage h.f. operation. 

It seems a great pity that the British 
licensing authorities always seem to be 
lukewarm towards any extension of 
non-professional radio. 
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PRACTICAL ELECTRONICS PROJECT125 WATT POWER AMP KIT 


SPECIFICATIONS 


Operating voltage (DC) 


I is backprinted, etched and ready to drill for 


,f9.50 fToo p&p 

S U „,e L ,co„ P ,inge,ecbo„c£1.00 plus 20p p&p 
Suitable Mains Power Supply Unit CO 

sufficient for one oower an>D ^ I ■*!« 


ACCESSORIES 



AS FEATURED IN 
PRACTICAL ELECTRONICS 
£2 75 p&p OCTOBER ISSUE 


DIY STEREO BARGAIN PACKS FEATURING FAMOUS BUILT MULLARD PREAMP MODULES 


MULLARD STEREO 
PREAMP MODULES 
AND TW012 WATT 
POWER AMP 
KITS. 



BUILD A 12 WATTS PER CHANNEL STEREO AMPLIFIER Afl 

ACCESSORIES AND L.S. KIT EXTRA (not available separately) L 0 . U U 

DIY PACK 1 21 power amp kits p/« An 

LP1182/ preamp module, suitable for X D . U U 
ceramic and auxiliary inputs. plus £1.10 p&p 
DIY PACK 2 2 x power amp kits LP 11 84 rft rrt 
preamp module suitable for magnetic IQ.3U 




DIY SPEAKER KIT Two I 



£ 3.00 

plus £1.60 p&p 

ACCESSORIES: Available only 


12 + 12 WATT AMPLIFIER 

KIT NO TS for use with 4 to 8 ohms speakers. 

up-to-the-minute features. To complete you just supply 
s. connecting wire and solder. Features include din input 

us—tape, speakers and headphones. By the press of a 
mixing. The kit incorporates a Mullard LP1183 pre-amp 

y. Also featured 4 slider level controls, rotary bass and trel 
□Is and 8 push button switches. Silver finish fascia panel» 
ting knobs Easy to assemble teak simulate cabinet and ret 



f 13.95 


£8.50 plus £2.75 p&p wht _ 

purchased with amplifier Available separately £10.50 plus £2.75 p&p 
8" SPEAKER KIT. 2 Phillips 8" approx, speakers. £4.75 
stereo pair plus £1.50 p&p when pur¬ 
chased with amplifier. Available 
separately f 6.75 plus £1.50 p&p 
STEREO MAGNETIC PRE-AMP 
CONVERSION KIT all components 
including P.C.B. to convert your ceramic 



£ 12 . 25 :: 


; OUR PRICE 

us £2.75 pip ! 

PHILLIPS RECORD PLAYER 
DECK GC037 Hi Fi record plays, 


QfCCD / SAVE MONEY by purchasing 12 + 12 amp kit, BSR Mr |- ft 
n ' record deck and speaker kit together for only T fc J.3U pi 



plete with GP401 stereo r 
cartridge —LIMITED STOCK. 
EOFFER AT 


£ 27 . 50 ;:: 


PRACTICAL ELECTRONICS 

CAR RADIO KIT £10.50 

(Constructors pack 7)_ 



ID LONDON W2 T.I: 01-723 8432 9.30am-5.30fm. Clos.d .11 day Thursday ACTON: Mail Order only. No callers 
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I Can’t Do Maths! 

BY GEORGE HYLTON 


DON’T DESPAIR. THIS FOUR-PART SERIES PROVIDES A GUIDE TO BASIC CONCEPTS 

2- DAMNED DOTS 


Inventing figures was easy. For small 
■ numbers you just made one mark 
for each unit; so 1, 2, and 3 became 
I, II, and III in the Roman system. 
For larger numbers this becomes cum¬ 
bersome, so you invent new symbols. 

If you count on your fingers, 5 is a 
logical number for a new symbol be¬ 
cause it is “one handful of ones.” So 
we have the Roman V. Similarly 10 is 
two handfuls and merits its own sym¬ 
bol such as X. 

Roman numerals are cumbersome 
to multiply and divide with. What is 
XII times XV? It’s easy enough to do 
the calculation in our numbers, but 
try to do the same thing in roman 
numerals and you’ll soon get in a mess. 

The trouble is that the roman num¬ 
ber-system had no symbol for zero. 
This makes multiplying and dividing 
very difficult. Perhaps this was the 
true reason for the decline of the 
Roman Empire: they just couldn’t 
do the complex arithmetic needed by 
a highly-organised economy! 

The zero is said to have originated 
in India then spread to the Persian 
and Arabic worlds. Our number-sys¬ 
tem is a modified form of the Arabic 
system. The invention of a sign for 
zero makes decimal numbering easy. 
It also leads naturally to decimal frac¬ 
tions. We don’t know exactly how the 
zero-symbol was invented, but a plaus¬ 
ible guess is that it arose when some 
kind of aid was used in counting. 

Suppose you are counting the 
people as they pass one by one 
through a narrow gate, the ancient 
equivalent say of a turnstile. 

A watcher could record the number 
of spectators without doing any arith¬ 
metic at all, by dropping a pebble 
into a bag every time somebody went 
through the gate. This procedure 
registers the number of people all 
right but for a big crowd you need 
an awful lot of pebbles. And although 
the size and weight of the bagfull 
give a splendid general impression of 
the total number they don’t, at a 
glance, give the precise number. For 
this you have to count the pebbles. 


You can imagine the bag being 
handed over to some ancient accounts 
clerk. He might count the pebbles into 
a little box. When he reached 10 he 
might empty the box but register the 
“ten” by placing a single pebble into 
another box. So now there’s a “tens” 
box as well as a “ones” box. 

When the “tens” box accumulates 
ten pebbles it could be emptied and a 
single pebble put into a “hundreds” 
box, and so on. In this way the num¬ 
ber of pebbles needed to record a 
large number of people is vastly re¬ 
duced. Any number up to 9999 can be 
registered by using at most 36 pebbles. 

Moreover, the number can be read 
off from the number of pebbles in 
each box. To record it in written form 
all you need to do is write down the 
contents of each box in order, starting, 
say, with the “thousands” box, then 
the “hundreds” and so on. Thus if 
there were two pebbles in the “thou¬ 
sands” box and five in each of the 
others the number must be 2555. 

Hut if a box is empty you must have 
a symbol to record this fact, because 
if you were simply to ignore an empty 
box you would then record the wrong 
number. If for example the “hun¬ 
dreds” box were empty, as it would 
be if the number were 1028, it is no 
good writing 128. The zero symbol is 
all-important. 

If it’s not people you are counting 
but money, weights, and so on, which 
can be divided (a pound into pence, 
a gram into milligrams and so on) the 
system still works. All you need is 
to add a box for “tenths”, a box for 
“hundredths” and a box for “thou¬ 
sandths”, etc. But now when you 
write down a number you have to 
show where the fractional units start. 

If you have three pebbles in the 
“ones” box and six in the “tenths” box 
you mustn’t write down 36, but put 
some sort of mark after the 3 to 
show that this is the point where the 
ones end and the tenths begin. In 
the English-speaking world we write 
3-6, but any sort of agreed dividing 
mark will do. 


In continental Europe a comma is 
generally used instead of a decimal 
point. Here, we traditionally use com¬ 
mas to mark off thousands, for ex¬ 
ample, 58,653. Since this looks to many 
foreigners like what we understand 
by 58 • 653, scientists have agreed 
to substitute a gap for the thousands 
comma, so 58,653 becomes 58 653. 

Percentages are easily turned into 
decimal fractions. Per cent just means 
“per hundred” and “per” means 
“divided by”. So 12% =12/100 which 
is 0-12. For percentages over 100% 
you end up with numbers over 1. 

Vulgar fractions like : 2 or 3 4 are 
turned into decimal fractions by 
dividing the top number by the bottom 
number. Normally, it won’t go; for 
example, in 3 4 , 4 won’t go into 3. But 
if you turn 3 into 30 tenths it will. 
You are then left with two tenths 
and if you turn these into 20 hun¬ 
dredths you can again divide by 4 
and this time there is no remainder 
so the calculation is finished. 

In long division, the calculation is: 

0-750 


2-8 

~20 
20 

00 » 

You needn’t think about tenths and 
hundredths, because once the decimal 
point is inserted at the point where 
whole numbers cease and fractions 
begin the process is no different from 
ordinary long division of whole num¬ 
bers. If you run out of figures in the 
number you are dividing (3 in this 
example), you just add another 0. 

The justification for this follows on 
from what we were saying about 
counting into boxes. If the units box 
contains three pebbles and the tenths, 
hundredths, and thousandths boxes 
are empty the number represented by 
the pebbles can be written, 3 000 with 
as many extra noughts as you like 
since all the fraction boxes are empty. 
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SCOPES 



SINGLE TRACE (uk. p .«c Q s .> 

., szr 


it™? 


DUAL TRACE (UKc, P .t 



DIGITAL MULTIMETERS 

‘ bench 

PORTABLES 



TM352 3| Digit LCD plus 

I0ADC and Hfe checker £S 

PDM35^3i Digit \6 range LED ^ 

L AC/DC^ rjJ'* LCD 2 * mp £5 
6200 3* Digit LCD 0 2A AC/DC, 


DM235 3i Digit LED 21 ranges. 

0 5% AC/DC 2A 
DM350 3* Digit LED 34 ranges, 
TM353 3* Digit LCD AC/DC 
TM35I 3* Digit LCD AC/DC 
LM 100 3* Digit LCD AC/DC 


F REQUEN CY COUNTERS 

Portable and Bench LCD and LED 
*"" Counters up to 600mHZ. Prices include 

batteries and leads. 

HAND HELD <uK P o. t .*85 P , 

PFM200 20HZ to 200mHZ 8 Digit LED £54 50 

MAX550 30KHZ°to 55oiiHZ 6'Dte?t LED cfol oo 

BENCH PORTABLES 

(UKc/ P £1 00) 

MAXI00 8 Digit LED 5 HZ to lOOmHZ £89 00 
TF200 8 Digit LCD I0HZ to 200mHZ £158 95 
7.I.A9 pigitLEDUOHZ to SOOmHZ 002HZ £I84 °° 

_ TMOChSOOmH^Z PnKcaler for TF200 ^f -OO 

CSC • SINCLAIR • SPC • OPTO ELECTRONICS 



LOGIC PROBES/ 
MONITORS 

Logie probes indicating hich/low. 

l:R?Sl!£ r S’‘'gf:S 

LPl I* mHZ logic probe £19 95 
Also in stock range of Protoboard 


MINI DRILLS 
AND KITS 



CHOOSE FROM 
THE UK’s LARGEST 
SELECTION 


I ^^StockisUofelectronicequipnwnt, speakers/kits, PA equipment plus huge 
range of accessories #UK carriage/packing as indicated • Export - prices on request 
• All prices correct at 1/11/80 E & OE »AII prices include VAT. _ 


AUDIO ELECTRONICS 5S? 


1BN, ENGLAND. TELEPHONE 01 724 3564 
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Newnes 




Each book presents a collection of constructional 
projects, giving details of how the circuit works, how it 
is assembled and how setting up and troubleshooting 
problems may be solved. There are eight titles in the 


series, all at £2.50 


Electronic Projects in Music 

A.J.Flind 0 408 00391 X 

Electronic Projects in Audio 

R.A. Penfold 0408 00338 3 

Electronic Projects 
in Hobbies 

F.G.Rayer 0 40800354 5 

Electronic Projects in 
the Workshop 

R.A. Penfold 0 408 00383 9 

Send coupon now (no stamp requii 

Philip Chapman, FREEPOST, 


Electronic ProjectsintheCar 

M. George 0 408 00386 3 

Electronic Game Projects 

F.G.Rayer 0 408 00379 0 

Electronic Projects in 
the Home 

Owen Bishop 0408 003464 

Projects in Radio and 
Electronics 

Ian R.Sinclair 0408 003456 
I) to 


Jewries Technical Books 

a Borough Green, Sevenoaks, Kent TN15 8PH 



Please send me 

title. 

at £2.50 each. Find enclosed cheque/postal order 
for £. 

Name . 

Address . 


TECHNICAL TRAINING 
IN ELECTRONICS AND 
TELECOMMUNICATIONS 

ICS can provide the technical knowledge that is so essential to your success; 
knowledge that will enable you to take advantage of the many opportunities 

pace an/ if you are studying for an examination ICS guarantee ^coaching 
until you are successful. 

City and Guilds Certificates: 

Telecommunications Technicians 

Radio, TV, Electronics Technicians 

Technical Communications 

Radio Servicing Theory 

Radio Amateurs 

Electrical Installation Work 

MPT Radio Communications Certificate 

Diploma Courses: 

Colour TV Servicing 
Electronic Engineering and Maintenance 
Computer Engineering and Programming 
Radio, TV, Audio Engineering and Servicing 
Electrical Engineering, Installation 
and Contracting 


POST OR PHONE TODAY FOR FREE BOOKLET 


■00 To: International Correspondence 
IUO Schools 


xt House. London 


Subject of Interest. 

Address . 

.Tel:.Age: 



mDNBUTH 



♦l 

m 

n 

ns 


COMPONENTS - Over 1,000 types in s 
SERVICE — Same day despatch. 
QUALITY - All guaranteed products. 

tock. 


o££mm!si MAGAZINE PROJECTS -Troublefree 

Battey, w.Yorits. WF17 5HJ senc j s.a.e. for priced parts list of EE projects (max 4) 
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LETTERS 


Calculator for Joggers 

I have just completed building the 
Phone Call Charge Jogger (E.E. October 
’80) and found it a very worthwhile project 
to build and use. 

With the addition of a cheap Wool- 
worth's “Texet" calculator it is possible 
to make a meter with a digital readout of 
cost. 

I connected the "=” button to the 
9 volt battery eliminator plug inside the 
calculator enabling it to be used as a 
normal calculator as well as on the call 
meter. This was then connected to a 
suitable relay in place of the lamp. Each 
time the device is to be used, "3-5 + 
3-5 =" has to be entered. The Jogger is 
then switched on and used as described 
in the article. 

Every time the unit charges up 3-5p, the 
calculator will indicate the accummulated 
amount spent plus an additional 7p, so 
this must be subtracted from final total 
to arrive at the cost of the call. 

Each time the device counts the Jogger 
must be reset. To overcome this a pair of 
contacts from the relay could be placed 
across the reset button-ouThe Jogger so 
when the relay pulls in it pulls out again 
almost immediately to automatically reset 
the Jogger. 

David Plumb (Age 13), 
Enfield, Middlesex 

The idea of linking circuits to a calculator 
for display and basic computation is not 
original, but nevertheless the application 
here is a good one. Using a calculator for 
this purpose does not involve the user in 
any modifications should the basic unit 
cost alter. This is carried out by the entry 
via the calculator keyboard. Also l LA. T. can 
be accounted for during accumulation. For 
example if the unit cost is 3-5p, then the unit 
cost including V.A.T. at the present rate 
equals 4-025, which would be the figure to 
key in initially. 


Mail Order 

I always read with interest Counter 
Intelligence in Everyday Electronics, 
and I should like to comment on Mr. 
Young's remarks on "Mail Order" in the 
October 1980 issue. 

Of course we know what Mr. Young 
means by point (1); but as William Caxton 
could have told him one can't print without 
a printing press, and type or a block. 
Moreover I do not myself care for all¬ 
block-capitals. I think it looks uncouth, 
and it prevents one distinguishing the 
Post Town as requested by the Post 
Office. (See Postal Addresses and other 
publications.) 

Your point (4) (about allowing for 
inflation) is surely impractical, or needs 
amplification. If obeyed as it stands, 
almost every order would need a cheque 
in return as change—unless the balance 
were retained as a tip, and I hardly think 
you intend that. The thing to do is either 
to pay by credit card or send a cheque 


made out for a maximum amount in 
words and ask the supplier to fill in, in 
figures, the actual amount required. 

In this way one can cover uncertainty 
over the amount required for p&p, and 
also the possibility that some items 
ordered may be not available. I learned 
this method many years ago from the Box 
Office, the Royal Shakespeare Theatre, 
Stratford-on-Avon. It saves a lot of 
trouble on both sides. 

Too often mail-order firms send out 
catalogues which in effect tell lies. One 
receives a catalogue, picks out a number 
of attractive lines, and sends off an order. 
When the parcel arrives a number of 
items are absent, and the advice note 
says "not available". Yet in the parcel is 
a new catalogue or price list offering 
these very items. 

This has happened to me several times, 
and the inference I make is that the lines 
were not in stock when the first catalogue 
was sent out. 

E. F. Good, 
Darlington 

Timer Circuits 

I am a new reader of your magazine, as 
I want to know more about i.c.s. Also I 
bought the October edition as I wanted 
something like the Phone Call Charge 
Jogger, featured in it. However I was 
disappointed to note that this is no more 
than an RC circuit, not very accurate. 

I saw on the accompanying Wall Chart 
that "Timer” i.c.s are listed, and then 
found that two of these are used in the 
Darkroom Controller. But surprise, sur¬ 
prise, that circuit is also no more than an 
RC circuitl I ask what function is served 
by the NE555 i.c.? I thought that some¬ 
thing better would be possible with an 
i.c. designed as a timer. 

I am looking for a timer with a little more 
accuracy than the conventional RC delay, 
without going to the expense and compli¬ 
cation of quartz crystal control. Are any 
other of your circuits more suitable? 

I look forward to learning more about 
i.c.s from your new series and hope you 
will soon tell me how to select the most 
appropriate item from the Wall Chart, and 
how to use it. 

R. Gobbett, 
Basingstoke, Hants. 

We are sorry to hear that you were dis¬ 
appointed with the Jogger circuitry. This 
device never claimed high accuracy nor 
is this demanded for its intended use. 
Its main function is to alert the subscriber 
that another unit has clocked up on his bill 
with the resetting action providing an 
annoyance or nuisance factor that will help 
or jog their memory to this effect. We do 
not consider the inclusion of a more 
sophisticated high accuracy timer to have 
any benefit. In fact the unit would then take 
that much longer to pay for itself in terms 
of any savings it may provide. 

The 555 timer i.c. employed in the Dark¬ 
room Timer is a very accurate timer having 
little variation with temperature and more 
important the supply voltage. The properties 
of the external timing capacitor and resistor 
will determine the overall accuracy of the 
timer. Use of highly stable capacitors, and 
metal film or oxide resistors will provide an 
accurate repeatable timing period. The 
tolerance of these components can be 
accounted for by means of voltage control 
to pin 5 (not employed in this project). In fact, 
voltage control to pin 5 could be used to 
determine timing periods over a 10:1 range. 


Extreme accuracy for such a project is in 
our opinion not required. After all, the 
accuracy of a conventional mechanical 
timer is far less that can be obtained with 
the 555 timer i.c. 

All timers we know of are based on the 
charging of a capacitor through a resistor- 
even quartz crystal timers. Accuracy is 
dependent to some extent on the region of 
the capacitor charge (or discharge) curve 
that is being monitored. Inaccuracies will 
arise when the regions near the top of the 
charge curve are used. This is the case with 
the Jogger circuit, but not with the 555 
where a specific region, that between 
one-third and two-thirds the supply voltage, 
is monitored. 

Crystal control is not possible for produc¬ 
ing long time intervals unless a divider is 
added to its output which adds considerably 
to the cost. 

The Pregision Timer in last month's issue 
could be the one you are looking for although 
this is based on an RC circuit, but has 
integral divider. 

Your requirements for help in selecting 
devices from the Wall Chart has been noted 
and could be covered in a later article. 

U.V. and Glass 

Referring to Reader's Letters in your 
October 1980 edition on the answer to the 
letter from Mr. Craig concerning p.c.b.s. 

Please do not use glass to hold the 
pattern to the photo-resist board when 
exposing to ultraviolet rays. Glass is 
quite opaque to all ultraviolet radiation 
and the experiment would not work. 
Better to use nothing to hold the pattern 
to the coated board or use clips at the 
edge, outside the pattern. 

W. Smith, 
St. Annes-on-the-Sea, 
Lancs. 

We have not to date been able to in¬ 
vestigate the u.v. transmission properties 
of glass, but can report that glass has been 
used on several occasions by us with 
successful results. The glass was from a 
bathroom cabinet shelf. Exposure time was 
about 20 minutes. Could it be that this 
glass has special properties regarding u.v. 
light? 


FLE4SE 

TAKE 

NOTE 

TTL Logic Probe (September 
1980) 

We apologise for some errors 
that occurred in Fig. 2. An ad¬ 
ditional break is required to be 
made on the underside of the 
board at location F 14. Diodes D2 
and D1 are shown reversed. 
Their anodes and cathodes 
should be transposed. 

Audio Effects Unit (October 
1980) 

Please note that there should 
be an additional break at position 
K8 on the circuit board. 
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WORKSHOP 

(RATTERS 

By Harry T. Kitchen 


Further additions 

Last month we looked at the items 
required for the basic tool kit so that an 
active and productive life as an electronics 
enthusiast could be pursued. This month 
I want to continue the theme, taking in 
tools and "bits and pieces” that will both 
extend our capabilities and make life 
easier. So where should we spend our 
hard earned pennies? 

Well, perhaps the best place is the last 
section covered last month: soldering 
irons and solder. If you have ever picked 
up a soldering iron by the business end 
you will have noticed how very hot it 
was; if it was plugged in, that isl So the 
very first addition should be a good safe 
soldering iron stand. 

Most manufacturers supply them to 
suit their irons, but it is quite simple, and 
much cheaper, to fabricate your own from 
a piece of sheet aluminium. You need 
nothing elaborate, just a stand that will 
protect you and your clothing from the 
hot bit; at the same time, it must have 
adequate ventilation so that the iron does 
not over-heat. A lot depends on the 
design of the iron you have. 

Having protected yourself and posses¬ 
sions from the hot iron, you must now 
takeprecautionsto protect thecomponents 
that you will be soldering, and this is not 
as fatuous as you may at first sight think. 

Correct soldering depends upon 
depositing the correct amount of solder, 
at the correct temperature, on the com¬ 
ponent to be soldered. The melting point 
of even 60/40 solder is far higher than the 
tolerance levels of most components, 
unless applied for the absolute minimum 
amount of time essential for a good 
soldered joint. 

This means that the component must 
be protected from excessive heat, or 
more accurately excessive heat applied 
for an excessive length of time. To do this 
you need a heat shunt which does 
precisely that; it shunts heat away from a 
vulnerable component. 

The simplest shunt is a pair of slim nose 
pliers, but that normally requires the use 
of three handsl Proper heat shunts cost 
very little, and though they come in a 
variety of forms, all those that I have tried 
work well. 


Connecting leads 

If you indulge in any form of experi¬ 
mental work, you will sooner or later 
require, temporarily, to join "something" 
to "something else". You can string wires 
about, perhaps soldered at various points, 
but in my experience a proper set of 
connecting leads is well worth while 
making up. 

For electronics work you need nothing 
more than 14/0-076 inch, or in metric, 
16/0-2mm. Ideally it should be in as many 
colours as you can find or buy, and a 
suitable length varies from 12 inches to 
around 3 feet or their metric equivalents. 


At the end of every lead you stick a 
connector. These can be small and large 
crocodile clips, 2mm and 4mm terminal 
plugs, the same at both ends, and mixed. 
You need to arrive at as many permuta¬ 
tions as you can; sooner or later you will 
need them. These can be tidily strung up 
from hooks attached to the wall or work 
bench. 


Keeping notes 

I am sure that I am not the only person 
with a poor memory. Some of us are 
worse than others. The moral of this is to 
keep copious notes of everything you do, 
no matter how advanced you may be, or 
confident of your memory. 

Sketch out every circuit, note every 
measurement, every calculation. A hard 
backed A4 ring binder is as good as 
anything for this as plain, lined, and 
squared paper can be intermixed. Also 
keep a note of the date and, if extreme, of 
the temperature. 

Some circuits are temperature depend¬ 
ant, and may not operate properly at 
extremes; if you have a note of the 
temperature you may get an inkling to the 
probable cause. You may well think that 
the professional, strict way, is a waste of 
time, but events will almost certainly 
prove you wrong. 


Good housekeeping 

“Good housekeeping? The man is 
mad I" I can hear you exclaim. Not so. 
Long experience has convinced me that 
an extension of keeping notes to tidy 
working is very necessary to achieve high 
constructional output and maintain 
domestic harmony, as well as prolonging 
the life of your tools. Still not convinced? 
Let me expound further. 

It is all a matter of courtesy and common 
sense. Courtesy where others are con¬ 
cerned means that if you are not master 
of your own domain you must request 
permission, and obtain it, before com¬ 
mitting acts of vandalism on your 
electronics components. 

While you work away, you must be on 
the guard for drops of solder which 
adhere most viciously to carpets, leaving 
evidence of their presence. Similarly, be 
on your guard against snippings of wire 
which fly off like missiles with a mind of 
their own, and lodge in the most 
unexpected places. Don’t leave the 
soldering iron where it can burn the table, 
hence the stand. In short do unto others... 

When you close your constructional 
activities, you should leave everything 
nice and tidy, so that you are welcome 
another time. But where do you put it all, 
all your myriad bits and pieces? Well, I 
have found from practical experience that 
jam jars are invaluable for the 
impecunious, and these will accommodate 
most of your components, the larger and 
heavier excepted. 


Jam jars' allow you to examine the 
contents fairly easily, whilst strong card¬ 
board boxes will permit storage of the 
rest, as well as soldering irons and tools* 
Tools, though, ought to have their own 
storage, and here old drawers, cutlery 
trays and the like come in very useful, for 
they permit division of the tools to some 
extent. This division stops the tools 
knocking around and getting damaged 
and worn. 

If your talents extend to woodwork you 
can make yourself a made to measure 
tool box with a compartment for every¬ 
thing, and really this is the ultimate aim; 
a proper home for every tool. It has 
another benefit too, and that is the 
absence of any tool is soon noted so 
that it can be rescued. 

If you have the necessary cash, then 
undoubtedly a proper storage system is 
highly desirable, necessary even, if you 
have much to store. I have, over several 
years, acquired a set of Inter-locking 
drawers in three sizes. All come with 
dividers, and form the most useful storage 
system for small to medium sized elec¬ 
tronics components that I have in my 
own workshop. 

They are certainly, in the long term, far 
preferable to the individual chest of 
drawers that one can buy. I have two of 
these, bought before I discovered the 
inter-linking drawers, and not only are they 
dissimilar, but I have seen neither for sale 
since. 
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READ ALL ABOUT IT - all the latest on home 
entertainment equipment and ideas in... 

HI FI YEARBOOK AND HOME 
ENTERTAINMENT 1981 

Published again in November, this new 1981 edition in larger magazine 
size means more comprehensive coverage of the whole range of home 
entertainment equipment, from aerials to headphones, from microphone: 
to video recorders and from radios to electronic organs. 

Backed by authoritative articles on developments in the world of Hi Fi, 
plus details of stockists, Hi Fi Yearbook and Home Entertainment 1981 is 
essential reading for enthusiasts and buffs. 

Available from leading newsagents and bookshops from 1st November 
1980. Price £3.00. 

If you have difficulty in obtaining your copy order direct from the 
publishers @ £3.50 inclusive. 

ORDER FORM 

To: General Sales Manager, Room 205, Quadrant 
House, The Quadrant, Sutton, Surrey, SM2 5AS. 

Please send me copy/copies of the Hi Fi 

Yearbook and Home Entertainment 1981 @ £3.50 
including postage and packing. Cheque/postal order 
should be made payable to I PC Business Press Ltd. 




ABSONGLEN LTD. 

ANNOUNCE THE 

MINIBENCH* II 

Special Introductory price! 



DO YOU EVER NEED 
A FEW MORE HANDS? 


Post Coupon today: 


. Postal Code . 

Please supply ONE Minibench II £12-95 

Flexible Arms with clips . @ £ 4-75f 

Flexible Arms with lens . @ £ 5-75f 

Postage and Packing £2 00 

Cheque/Postal Order enclosed for £ 

t Price applicable to Minibench purchasers only. 



Messrs. ABSONGLEN LIMITED, 
(EE11) THE FORGE, STAPLOW, 
LEDBURY, HEREFORDSHIRE HR8 
1NP. 


★ Just a squeeze to clamp or release 
circuit board. 

Adjustable minimum jaw aperture 

★ Jaws flip over for work on either 
side of circuit board 

if Rubber lined jaws for circuit board 
protection A maximum grip 

if Single wing nut controls jaw 
attitude and friction setting 

if Crocodile clips mounted on flexi- 
arms hold components exactly where 
needed 

if Crocodile clip can be used as a 
heat shunt 

if Lens similarly mounted is ideal for 
close work and spotting those 
solder bridges 

if Flexi-arms keep station with circuit 
board 

if Atypical configuration would include 
two Flexi-arms with clip and one with 
lens 

if Attractive stove enamel two-tone 
finish 

if Built to last a lifetime! 
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_VOLUME 9 INDEX. 


JANUARY 1980 TO DECEMBER 1980 

Pages Issue Pages Issue 

I- 80 January 465-536 August 

81-152 February 537-608 September 

153-224 March 609-688 October 

225-304 April 689-768 November 

305-384 May 769-848 December 

385—464 June/July 

(This volume contains only 11 issues) 


CONSTRUCTIONAL PROJECTS 


A. F. SIGNAL GENERATOR by E. M. Lyndsell 
ALARM. BICYCLE 
ALARM, TEMPERATURE 
ALERT. EE LOFT 
AMPLIFIER, GENERAL PURPOSE 
AMPLIFIER, GUITAR PRACTICE 
AMPLIFIER, STEREO HEADPHONE 
ANEMOMETER 

AUDIO EFFECTS UNIT by P. Bailey 

AUDIO MILLIVOLTMETER by R. A. Penfold 

AUDIO TONE GENERATOR 

AUTOFADE by S. R. Beeching 

AUTO LIGHTING-UP WARNING by K. B. Wht 


MAINS FAULT INDICATOR by F. G. Rayer 

MAINS ON/OFF TIMER by A. R. Winstanley 

METAL LOCATOR 

MICRO MUSIC BOX by R. D. Palmer 

MILLIVOLTMETER, AUDIO 

MINI I.C. RADIO by F. G. Rayer 

MONITOR, BRAKESAFE 

MONITOR, LIGHTS FAILURE 

MONITOR, SOIL MOISTURE 

MORSE PRACTICE OSCILLATOR by S. F. Gregory 

OSCILLATOR, MORSE PRACTICE 


BATTERY CHARGER, MODEL CONTROL 

BATTERY VOLTAGE MONITOR by A. P. Donleavy 

BEDSIDE RADIO by R. A. Penfold 

BICYCLE ALARM by M. P. Horsey 

BOAT GAS SENSOR 

BRAKESAFE MONITOR by 0. N. Bishop 

CABLE AND PIPE LOCATOR by G. Hallam 

CARAVAN GAS SENSOR 

CAR AUTO LIGHTING-UP WARNING 

CAR BATTERY MONITOR 

CAR BRAKESAFE MONITOR 

CAR COURTESY LIGHT DELAY 

CAR LIGHTS FAILURE MONITOR ! 

CAR LIGHTS WARNING SYSTEM 

CAR POWER SUPPLY 

CAR PRECISION PARKING PAD 

CHRISTMAS LIGHTS FLASHER 

COMPRESSOR/EXPANDER, AUDIO 

COURTESY LIGHT DELAY by T. R. de Vaux-Bolbirnie, B.Sc. 

CRICKET GAME by D. Kenyon 

CURRENT LIMITER, FIVE RANGE 

CYCLE DIRECTION FLASHER by R. Partridge 

DARKROOM CONTROLLER by S. Ibbs 

DIODE TESTER, ZENER 

DOORBELL REGISTER by A. P. Donleavy 

DUAL LINE GAME by A. Russell 

DUO-DECI TIMER by F. G. Rayer 

DUSK TO DAWN RELAY 

EFFECTS, AUTOPHASE 

EFFECTS, AUTOWAA 

EFFECTS UNIT AUDIO < 

EFFECTS UNIT, SOUND TO LIGHT 
EFFECTS UNIT, SPRINGLINE REVERB 
FIVE RANGE CURRENT LIMITER by F. G. Rayer 
FLASHER, CYCLE DIRECTION 
FROZEN PIPE ALARM 
GAME, CRICKET 
GAME, DUAL LINE 
GAME, LIVE WIRE 
GAME, STONE-PAPER-SCISSORS 
GARAGE PARKING PAD 
GAS SENTINEL by A. R. Winstanley 
GENERAL PURPOSE AMPLIFIER by F. G. Rayer 
GENERATOR, A. F. SIGNAL 
GUITAR PRACTICE AMPLIFIER by E. M. Lyndsell 
HEADPHONE AMPLIFIER STEREO 
HOME GAS SENSOR 
I.C. UNIBOARDS by A. R. Winstanley 
I: No Entry Indicator 
INDICATOR, MAINS FAULT 
IRON HEAT CONTROL by A. Sproxton 
KITCHEN TIMER by R. A. Penfold 
LIGHT DELAY, CAR COURTESY 
LIGHTING-UP WARNING, AUTO 
LIGHTS FAILURE MONITOR by C. K. Birrell 
LIGHTS WARNING SYSTEM 
LIVE WIRE GAME by E. M. Lyndsell 
LOFT ALERT, EE by S. E. Dollin 
LOGIC PROBE, TTL 


PIPE LOCATOR 

POWER SUPPLY, CAR VOLTAGE CONVERTER 
POWER SUPPLY, TTL 
POWER SUPPLY, 9V 

PRECISION PARKING PAD by T. R. de Vaux-Balbirnie, B.Sc., 
PRECISION TIMER by M. P. Horsey 
PRETUNED 4-STATION RADIO by F. G. Rayer 
PROBE, TTL LOGIC 

RADIO, BEDSIDE 

RADIO CONTROL SYSTEM by L. Armstrong, H. Dickinson and 

W. Wilkinson 34,115,188, 

3: The Receiver 
4: Servo Units 

5: Proportional Speed Controller 
6: Battery Charger and Systems Fault Finding 
RADIO, MINI I.C. 

RADIO, PRETUNED 4-STATION 

RADIO, SHORTWAVE 98, 

REACTION TESTER by 0./. Foldoy 
RELAY, DUSK TO DAWN 

REVERBERATION UNIT, SPRINGLINE 46, 

SENSOR, GAS 

SHORTWAVE RECEIVER by R. A. Penfold 98 

SIGNAL GENERATOR, A.F. 

SIGNAL TRACER 

SLIDE/TAPE SYNCHRONISER by G. N. S/ee 
SOIL MOISTURE MONITOR by A. R. Winstanley 
SOLDERING IRON HEAT CONTROL 
SOUND LEVEL CONTROL 
SOUND TO LIGHT UNIT by/. R. W. Barnes 
SPRINGLINE REVERBERATION UNIT by P. Bond 
SPRINGLINE REVERB UNIT by R. A. Penfold 
STEREO HEADPHONE AMPLIFIER by R. A. Penfold 
STONE-PAPER-SCISSORS GAME by E. M. Lyndsell 
SWITCH, VOICE OPERATED 

TABLE DECORATION by A. P. Donleavy 

TAPE/SLIDE SYNCHRONISER 

TELEPHONE CALL CHARGE JOGGER 

TEMPERATURE ALARM 12,498 

TESTER, REACTION 

TESTER, ZENER DIODE 

TIMER, DUO-DECI 

TIMER, KITCHEN 196 

TIMER, PRECISION 

TONE GENERATOR, AUDIO 

TOUCH SWITCH 

TRANSISTOR TESTER by R. A. Penfold 

TREE LIGHTS FLASHER by A. R. Winstanley 

TTL LOGIC PROBE by A. Wheen 566, 

TTL POWER SUPPLY UNIT by F. G. Rayer 


TWO-NOTE DOOR CHIME by W.J. K 

UNIBOARDS by A. R. Winstanley 
3: 9V Power Supply 
4: Touch Switch 
5: Audio Tone Generator 
6: Voltage Converter 
7: Dusk to Dawn Relay 


20, 200, 354, 420, 636 
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Conoucr 


Be it career, hobby or interest, like it or not l 
the Silicon Chip will revolutionise every human * 
activity over the next ten years. 

Knowledge of its operation and its use is vital. 
Knowledge you can attain, through us, in simple, 
easy to understand stages. 

Learn the technology of the future today in 
your own home. 


MASTER ELECTRONICS 



• Building an oscilloscope. 

• Recognition of components. 

• Understanding circuit diagrams. 

• Handling all types Solid State ‘Chips’. 

• Carry out over 40 experiments on basic 
circuits and on digital electronics. 

• Testing and servicing of Radio, T.V., 

Hi- Fi and all types of modern computer¬ 
ised equipment. 


MASTER COMPUTERS 



LEARN HOW TO 
REALLY UNDERSTAND 
^S< / COMPUTERS, HOW THEY 
WORK - THEIR ‘LANGUAGE’ 
AND HOW TO DO PROGRAMS. 


• Complete Home Study library. 

• Special educational Mini-Computer 
supplied ready for use. 

• Self Test program exercise. 

• Services of skilled tutor available. 


MASTER THE REST 


• Radio Amateurs Licence. • Logic/Digital techniques. • Examination courses (City & Guilds etc.) 
in electronics. • Semi-conductor technology. • Kits for Signal Generators - Digital Meters etc. 


F 

R 

E 

Please send your FREE brochure 
without obligation to:— 

Name. 

Address. 

-1-—- 

! lam interested in 

i 

J PRACTICAL ELECTRONICS. 

. ! COMPUTER TECHNOLOGY. 

I 

. J OTHER SUBJECTS. 

I (please state your interest) 

EE/12/811 

E 


1 ....... 

1 



BLOCK CAPS PLEASE 



BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL 


4 CLEVELAND ROAD, JERSEY, CHANNEL ISLANDS. 
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Bt-PAK SEMICONDUCTORS, 












































































SEND YOUR ORDERS TO DEPT. EE12, PO BOX 6, WARE, HERTS. 

VISIT OUR SHOP AT: 3 BALDOCK ST, WARE, HERTS. Tel: 0920 3182, Telex 817861 


EXPERIMENTOR BREADBOARDS 


AUDIO MODULES 


SILICON RECTIFIERS 
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• 8 EXTRA EDITORIAL PAGES 

in the January issue on sale Friday 
December 5 65p 


TUNE IN 

tothenew-look 


WORKSHOP TWEEZERS 

• THE FIRST YL 

One of the most active of the early amateur VL 
operators was Barbara Dunn 6YL (later G6YL). 
who was involved in monitoring the famous 
Southern Cross on its transatlantic flight 50 years 
ago. Ron'Ham recounts 6YL's achievements. 

• PW ‘TWYNHAM’ ANALOGUE 
DIGITAL MULTIMETER 

Combining two instruments seems an attractive 
idea - until you want to measure, say. voltage and 
frequency together. The PW 'Twynham' isa mains- 
powered multimeter which gives you simul¬ 
taneous analogue and digital readouts for both 
accuracy and trendwatching. Full instructions are 
given for making this useful device. 

PRACTICAL WIRELESS 

December issue OUT NOW 65p 



DON'T HANG ABOUT! 


Latch on to binding posts with 
the new HPA-1 package from 
CSC. Designed to provide a firm 
foundation for a variety of 
electronic interconnections, 
complete with insulating 
shoulder washers and mounting 
nuts. Versatile, too — they 
accept bare wires, banana plugs, 
alligator clips, spade connectors, 
and hook connectors. There are 




d for large quantity orders. 
You won't find it a bind to 


^Telephone! ^ ^ ^ 
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GENTS QUARTZ LCD. 

SAME AS 1 - Alternative 
style. 

ONLY £4.95 


0 


10 


w 


secs, 6 digit-month, date, 
day of week, 1/100 sec 
stopwatch, split and lap 
modes, backlight. 


I We don't believe you 
can find better value 
combined with quality. 



ONLY £7.95 

JEbHHBr 


vSSSUI 




®Z77Z [ 



Alarm/Chronograph 

22 functions. Hours, 

date 5 ' month; 1/10 
sec stopwatch, split 
and lap modes, 12 
and 24 hour modes, 
24 hour alarm. 
ONLY £12.95 



Everyday Electronics, December 1980 


































































KITS FOR SOUND EFFECTS AND OTHER PROJECTS 
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CORED SOLDER WIRE 


10' 20' i Kilo i Kilo 

coils cards reels reels 

18 SWG 60/40 52p 90p £3.71 £6.29 

22 SWG 60/40 35p 55p £3.98 £6.80 

ALL OUR PRICES ARE INCLUSIVE 
TRADE ENQUIRIES INVITED 

Cash with order to: 

CIRCUIT SOLDERS 
INDUSTRIAL ESTATE 
THRUXTON AIRFIELD 
ANDOVER, HANTS. 
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■HZ TO 
lOOMHZ 


TOMORROW'S tools today 


CONTINENTAL SPECIALTIES CORPORATION 



C.S.C. (UK) Limited Dept. 4D 
Unit 1, Shire Hill Industrial Estate, 
Saffron Walden, Essex. CB11 3AQ 
Telephone: Saffron Walden (0799) 21682 
Telex: 817477 


~l C Q O Q Q I 

C U J u J D ! 



:o 100MHz; no range selection problems; a 
ittery operation; an accuracy of 4 parts per 
operation — all this for only £77.55* with 


t frequency 

brilliant 8-digit LED display; mains or t 
million ±1 count; and totally automatii 
CSC’s new Max-100 freqency counter. 

Just take a look at our spec. Where else 
•Frequency range 5Hz - 100 MHz ‘Input impedance 11V 
30mV from IKHz up to 50MHz; 120mV r.ms. over full freq 
accuracy ±4 parts, in 106 (from 5 to 45°C) ‘Maximum aging rate 10 parts i 
year ‘Over-frequency indication ‘Low-battery-power alarm ‘Operates fro 
rechargeable cells, an external 7.5 to 10VDC supply, or a car battery (via ai 
‘Dimensions: 45 x 187 x 143mm ‘Options: 12V adaptor; battery elimi 
antenna, low-loss r.f. tap, carrying case. 


d you find anything similar at 
edance 1M shunted by lOpF * 
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Wilmslow 

Audio 


THE firm for speakers! 


SEND 50p FOR THE WORLD’S BEST 
CATALOGUE OF SPEAKERS, DRIVE 
UNITS, KITS, CROSSOVERS ETC. AND 
DISCOUNT PRICE LIST 


AUDAX • AUDIOMASTER • BAKER 
BOWERS A WILKINS • CASTLE 
CELESTION • CHARTWELL • COLES 
DALESFORD • DECCA • EAGLE • ELAC 
EMI • FANE • GAUSS • GOODMANS 
HARBETH • ISOPHON • I.M.F. • JORDAN 
JORDAN WATTS • KEF • LOWTHER 

mckenzie • mission • monitor audio 

MOTOROLA • PEERLESS' • RADFORD 
RAM • ROGERS • RICHARD ALLAN 
SEAS • SHACKMAN • TANNOY 
VIDEOTONE • WHARFEDALE 


WILMSLOW AUDIO (Dept. EE) 

35/39, CHURCH STREET, WILMSLOW, 
CHESHIRE. 


UNITS A KiTS R ETC * EXP ° RT ° F DR ' VE 

s^^saisr" for """ * 


TOP PRIORITY for every 




C3001ESSOO 


high performance electronic ignition.to add power, 
economy, reliability, sustained smooth peak perfor- 
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JOIN UP WITH UTESOLD. 


New 'L' series irons, designed to 
latest safety standards. Outstanding 
performance, lightweight and easy 
maintenance. New non-roll GRP 
safety handles. Ceramic and mica 
insulated elements enclosed in 
stainless steel shafts. 

Fully earthed with screw connected 
3-core leads. Interchangeable, 
non-seize copper bits. 



spare bits 1.6,2.4 and 4.7 mm. 

£6.31 including p&p and VAT. 

240 volts standard but also available 
12 and volts. Iron only £4.66 
including P&P and VAT. 

MODEL LAI2 12 watts 

Similar to LC18 but with extra slim 
shaft and bits for fine work. Fitted 
with 2.4mm copper bit and 
complete with spare bits 1.2 mm and 
3.2mm. £5.58 including p&p and 
VAT. 240 volts standard also available 
6,12 and 24 volts. Iron only £4.61 
including P&P and VAT. 

No. 3 SAFETY SPRING STAND for 
LC18& LA12 

Complete with sponge and location for 
spare bits £4.41 including P&P and 
VAT. 


LOLA DE-SOLDERING PUMPS 

Removes solder from pcb joints 
quickly, with no fuss. Simple 
one-handed operation leaves other 
hand free to hold soldering iron heat 
source. Needs no external power. Has 
replaceablePTFE nozzle. Thousands 
in daily use in major manufacturing 
companies. Two sizes to choose from. 


MODEL LC18 18 watts 

Lightweight, high-performance iron 
for all soldering from calculators to 
T.V. sets. Fitted with 3.2 mm 
copper bit and complete with 





i A 215 mm long x 20 mn 
£6.89 (including VAT, P&P) 
Lola D 165 mm long x 14 mnr 
£5.03 (including VAT, P&P) 


97/99 G 


LIGHT SOLDERING DEVELOPMENTS LTD 

r Rd. Croydon Surrey CRO 2DN Tel. 01-689 0574 Telex 8811945 







J. BIRKETT 


, Lincoln LN2 1JF Tel. 20767 



CALLERS WELCOME 

Tuesd - F ' id *’ and s*s r s 0 or P 8 ; i c t .°. 1 2;iS’. n .Vh , . ,< 

S'GNALs'NJECTORS with ^ctd V up to 3M vohs h dt Comple^ 


ELECTRONIC MAILORDER LTD, 

Via Bu, y . (.70 682 >303e 
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A NEW "SET 
OF BASIC 
EFECTBONICSI 



MUSICA 
MICRO 
24 TUN 
DOOR BE 

BUILD THE WORLD FAMOUS 

CHROMA-CHINE 

Give your friends a warm welcome. Yes, think how 
delighted and amazed they will be to hear the 
musical Chroma-Chime play when they press your 
button! 

The Chroma-Chime uses a microcomputer to play 
24 well-known tunes. The kit is simplicity itself for 
ease of construction. Absolutely everything needed 
is supplied, including: 

★ Resistors, Capacitors, 

Diodes, Transistors, 

I.C. Socket and all hardware^ 

★ Texas Instruments TMS 
1000 microcomputer 

★ Comprehensive kit 
manual with full 
circuit details 

J ★ Ready drilled and 

legended PCB included 
Plays 24 well-known tunes including: 

Star Spangled Banner, William Tell Overture, 
Greensleeves, Rule Britannia, 

Colonel Bogey, Oh come all ye faithful, 
plus many other popular tunes. 

★ No previous microcomputer experience 
necessary 

★ All programming retained is on chip ROM 

★ Fully guaranteed 

★ Ideal present any time 




iwm 


CHROM ATRONICS, RIVER WAY, HARLOW, ESSEX. 


TO. CHROMATRONIC! 
Telephone (0279)418611 


my ACCESS/BARCLAYCARD account no 

i i i i n i i i i i 


CHROmRTROniCS 
















































P Circuit prototyping 

IfRril 



Now you can get a prototyping block from 
Vero for building and testing circuits. It is 
designed to dovetail together to form a 
continuous 2,54 pitch so you can put 
any size of IC on it. 

Veroblock is supplied singly but if you 
fit three together it gives a Eurocard size 
area for your circuits. 

When you’ve designed your circuit and it 
comes to building the project don’t forget 
Veroboards are available in a range of sizes 
and styles to suit every application. 

VERO ELECTRONICS LTD RETAIL DEPT. 
Industrial Estate, Chandler’s Ford, 
Hampshire S05 3ZR 
Tel: (04215) 62829 
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CHRISTMAS TIME PRESENTS 


Great gifts at giveaway prices. For your family. Your friends. Or yourself. 


SEIKO QUARTZ CALCULATOR/ALARM 
Only £49.95 + 85p p&p 

Continuous display of hours, minutes, seconds with day, alarm 
indicators. Optional display: month, date, AM/PM with day 
indicator. Calculator (16 key) performs arithmetic, percentage, 
constant and power calculations. 12 hour alarm with AM/PM 
indication, rings twice a second for 10 seconds, then four times 
a second for 10 seconds. Display flashes as battery life nears 
end. Back light. Water resistant. Adjustable stainless steel 
strap. 

MITRAD MD605 QUARTZ LADIES MUSICAL ALARM 
CHRONO Only £11.95 + 85p p&p 

Continuous display of hours, minutes, seconds. Optional 
display: day, date, month. Auto calendar. Chronograph with 
lap timing facilities to Vio sec. 24 hour alarm plays 30 seconds 
of Beethoven’s ‘Fur Elise’. Back light. Infinitely adjustable 
stainless steel strap. 

MITRAD MD610 QUARTZ GENTLEMAN’S MELODY 
ALARM Only £16.95 + 85p p&p 

Case thickness only 5mm. Continuous display of hours, 
minutes, seconds with date and mode indications. ‘Running 
horse’ chronograph to Vio sec. 12 hour alarm plays 30 
seconds of ‘Yellow Rose of Texas’. Back light. Infinitely 
adjustable stainless steel strap. 


MITRAD PEN WATCH Only £11.15 + 85p p&p 

Elegant stainless steel ballpoint pen combined with a quartz 
precision timepiece. The five function LCD watch displays 
hours, minutes, seconds, month and date and has a com¬ 
puterised four year date memory. In presentation case with 
spare pen refill. 


From the collection of 12 month guaranteed leading make products offered through Mitrad's 7 
day distribution system and backed by Mitrad's own service organisation. For complete 
product range, ring or write for catalogue. Trade price list available for bulk buyers. 


MM ITDJ The Premier mail order house specialising in 
WWW I I l\rl l# quality products and superior after-sales care. 


I To: Mltrad, 68-70 High Street, Kettering, Northerns. Please send me: ^ 
I □ Seiko Calculator/Alarm at £50.80 inc. p&p □ MD605 at £12.80 inc p&p 

| □ MD61 Oat £17.80 inc p&p □ Pen Watch(es) at £12.00 inc p&p 

I Total value of my order £_ . . 

I enclose cheque/PO or debit my Access/Barclaycard n 1 mmmm 
I No_Signature_ 

I Name_<t*k* iebers please, 

| Address_ 




England No. 2554356. Code: EE 12 80 

Mitrad, 68-70 High Street, Kettering, Northants. 
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MINIATURE DRILLS AND ACCESSORIES 
for all your modelling needs 


A choice of three power drills 
that fit snugly in the hand, so 
light they enable you to carry out 
the most intricate tasks — 
drilling, shaping, cutting, polish¬ 
ing etc in the minimum of time. 
There are two types of drill stand, 
SI for PI drill, S2 for all drills, 
plus all the necessary acces¬ 
sories in a remarkable range 
that fills every need. Fully illus- 
■ trated literature is available and 
F will be 
gladly sent upon receipt of 
9" x 4" stamped addressed 
envelope. 

See them on STAND No 87 
MODEL ENGINEER EXHIBITION 
Wembley Jan I to 10 1981 


Sole UK Distributors PRECISION PETITE LTD 
119a HIGH ST. TEDDINGTON, MDX.Tel: 01-977 0878 




MAIL ORDER 
PROTECTION 
SCHEME 


The Publishers of Everyday Electronics are members 
of the Periodical Publishers Association which gives 
an undertaking to the Director General of Fair Trading 
to refund moneys sent by readers in response to mail 
order advertisements, placed by mail order traders, 
who fail to supply goods or refund moneys owing to 
liquidation or bankruptcy. This arrangement does not 
apply to any failure to supply goods advertised in a 
catalogue or in a direct mail solicitation. 

In the unhappy event of the failure of a mail order 
trader readers are advised to lodge a claim with 
Everyday Electronics within three months of the date 
of the appearance of the advertisement, providing 
proof of payment. Claims lodged after this period 
will be considered at the Publisher’s discretion. 
Since ail refunds are made by the magazine 
voluntarily at its own expense, this undertaking 
enables you to respond to our mail order advertisers 
with the fullest confidence. 

For the purpose of this scheme, mail order 
advertising is defined as:— ‘Direct response 
advertisements, display or postal bargains where 
cash had to be sent in advance of goods being 
delivered. 'Classified and catalogue mail order 
advertising are excluded. 
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CLASSIHED 

rmk] 

(minimum 2 ^cm). All cheques, Room 2337, IPC Magazines Limited] 

able^to^veryday' Electronics mid Lcmd on^SE* 1 T °9 L S. S ?T™I e phone 
crossed "Lloyds Bank Ltd." Treasury 01-261 5942). 

Receivers and Components 


For Sale 

ea^y C0 ^o®ct S EI mcl™tag? C Metal UU ^tertS 

ELECTRONICS’’ IS Avlflable F 85^ E eadi Y port 


1 

Its 


£10. P.P. C.w.o. S.A.E. Lists. Tennex, Stock 

youf™ fa S “Too°S' com^onen^ 



Veteran & Vintage 

Situations Vacant 

KSflB 

— 

hf yourlipare time Q 

nip n r ■H u .r't n ° *nh- 1 * ?°n U ! l ,Tn'l ™J*. 

HI 

For details'write to Dept. IP2 ' JkS 

QDdSLIPERPHDnE fj 

mm 

Software 

Miscellaneous 

Tnfsh^lend 2 EL^OHI^Tk 

Drive, Weston, Bath, Avon. 

tor, £14-79. Prices inclusive. Sigma Security 
Systems, 13 St. Johns Street, Oulton, Leeds 
LS26 8JT. 

P.C.B.s Paxolin 111" x 8"80p.16" x 111"£1 4*. 11b wt 
assorted pieces Np. D.S. 10" x 8*" *5p. Fibreglass 

12" x 8" £1 70. 11" x 5" £108. D.S. 10* r x 7" £1 35. 

8" x 7" £1.10 Panel with 40 assorted 74 series I.C.s £1 60. 

20 wire ended^Neons £1 j00. Small 3^transistor Audio 

meters^ £2MM. List 15p. Refundable. Vos^Jop, Optional 

"Tf A c W * B s RA P'° 

Service Sheets 

BELL’S TELEVISION SERVICE for service 
sheets on Radio, TV etc. £1 plus SAE. 
Colour TV Service Manuels on request. 
SAE with enquiries to BTS, 190 KlnS's 

Rd. Harrogate, N. Yorkshire. Tel: 0423 6588S. 
SERVICE SHEETS from 50p and SAE. 
Catalogue 25p and SAE. Hamilton Radio, 

47 Bohemia Road, St. Leonards, Sussex. 

PRINTED CIRCUITS. Make your own 
simply, cheaply and quickly! Golden 
Fotoka Light Sensitive Lacquer—now 
greatly improved and very much faster. 
Aerosol cans with full instructions. £2 25. 
Developer 35p. Ferric Chloride 55p. Clear 
Acetate sheet for master 14p. Copper-clad 
Fibre-glass Board approx. 1mm thick £1-70 
sq.ft. Post/packing 60p. WHITE HOUSE 
ELECTRONICS, PO Box 19, Castle Drive, 
Penzance, Cornwall. 


ORDER FORM PLEASE WRITE IN BLOCK CAPITALS 

Please insert the advertisement below in the next available issue of Everyday Electronics for . 

insertions. I enclose Cheque/P.O. for £. 

(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Everyday Electronics) 


NAME 
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PRIME COMPONENTS 
LOW PRICES 
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TUNBRIDGE WELLS COMPONENTS, 
BALLARD’S, 108 Camden Road, Tunbridge 
Wells. Phone 31803. No lists, enquiries S.A.E. 



ELECTRONIC KITS. Largest range of kits 
in the UK. Everything from stroboscopic 
lights to transmitters, at unbeatable prices. 
Send SAE for free catalogue to: Eastling 
Electronics (Kits), 64b Hawthorn Road, 
Winton, Bournemouth. 



on a Roden S-C 
This has built-ii. 
contacts and holes into 
which you plug your components. 
Suitable for all ages. Can be used 
time after time. Ideal gift for 
students or experimenters. 

Full instructions and 2 circuit 
diagrams with each S-Dec. 


H»£5.85, 
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Watford Electronics .. 771 

West London Direct Supplies .. 812 

Wilmslow Audio.839 


“SPECIAL PRICES" POST £1-50 
BAKER LOUDSPEAKERS 

dal Ohms Size Power Type Our 




PE-LljXE PISCO M«ln« M°d.l^ |Sle f eo ChanneU 

MINI MODULE LOUD S P E A K ERK (T £10-95 

EMI 15 x 8Jln. 3-way Loudspeaker Baffle, Sin. Bass, 5ln. 
Middle, 3ln. Tweeter; 3-way Crossover & Ready Cut Baffle : 

°Sui'ta'bie 1 Bo"'ksheff CabinetlMchTport I" 

GARRARD 6-200 SINGLE PLAYER DECK 
ISKRA^SINGLE RECORD PLAYER 


B.S.R. SINGLE PLAYER P170/2 £2100 


B.S.R. DE-LUXE AUTOCHANGER 

with stereo cartridge, plays all sire records. Post £2 

WOODEN PLINTHS CUT FOR B.S.R. £4 

BSR DE-LUXE Model Teak Veneered with Hinged 
Perspex Cover, Size 17) x 15 x Bin, £10 58. Post £3. 

METAL PLINTH CUT FOR GARRARD 

Size: 16 X14 X 3ln. £5.05 Silver or Black finish. Post £2. 

TINTED PLASTIC COVERS POST £1 50 

‘ iV ***4 x n 3lm«. X 18 14 xM} l x“n! 7 i,. K ,8*x >< 
— 3Hn, with stand-up hinges £7. _ 

R.C.S. LOW VOLTAGE STABILISED 
POWER PACK KITS ^ £2 MPostasp 

up to 100mA or U | t es°8. t Hease s'tate' voltage required. 12V U ' C ‘ 

PP BATTERY ELIMINATOR BRITISH 


MAINS TRANSFORMERS POST 99p 



— JO. ANGLE* BRACKET, 6 x J 5 Jln.'lSp. 
ALUMINIUM PANELS, 18 s.w.g. 6 x 4ln. JOp: 8 x Oil 

“ '? ? !?; x"om p i, ,6 4o x . 611 


16+16/450V 75p 100 + 100/275V $5p 
32+32/350V 75p 150+200/275V70p 


Radio Components 
Specialists 

337 WHITEHORSE ROAD 
CROYDON, SURREY, U.K. Tel. 01-684 1665 


Everyday Electronics, December 1980 
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WATCHES 


ELECTRONIC, DIGITAL & 
ANALOGUE 

Alarms; Chrono’s; Multi function; DIGI-ANA etc. etc. 

FREE Christmas Catalogue now available 

DON’T BUY your new watch until you have seen 
the latest METAC collection 

The largest range of electronic watches available 
anywhere. 

Our prices are competitive, for example:— 


SEIKO DIGI-ANA JET 010 £59-95 

SEIKO ALARM-CHRONO £49 95 

SEIKO WORLD-TIME £59 95 

SEIKO CALCULATION-ALARM £59 95 


CASIO CALCULATOR WATCH AND 
CASIO ALARM-CHRONO at large discounts: why 
pay Casio-fixed high prices. We have the latest 
models in stock. 

BULER SWISS WATCHES from £19 95 

BEL-TIME, OTRON AND METAC OWN-BRAND 
ALL AT DISCOUNT PRICES 

EXAMPLE: We have currently on offer an 8mm slim, 
solar, dual-time, alarm, chrono water-resistant to 99ft in 
stainless steel mineral crystal lens for only £19-95 

As with all our products you may examine this watch 
in your home for 10 days on full money-back guarantee. 

POPULAR MODELS: We always stock a good range 
of the better quality ladies and gents watches. From 
5 to 32 functions at prices from £4-95 to £26 95. 

With 4 shops plus a mail-order dispatch and service 
centre METAC is one of the oldest established electronic 
watch specialists in Britain today. 

All our watches are fully guaranteed and backed up by 
our own well equipped service and calibration centre, 
and you may visit our shops in:- 
LONDON, 327 Edgware Road, London W2. 
DAVENTRY, 67 High Street, Daventry, Northants. 
NORTHAMPTON, 11 St Giles Square, Northampton. 
LEICESTER, Omni Centre, 27 Market St., Leicester. 
SURPRISE OFFER for the Christmas period; A 
genuine and generous offer for you when you send 
for our catalogue. 

ITS FREE AND UNUSUAL SO SEND NOW. 

NO MONEY. Just post the coupon today and we 
will dispatch by return. 

METAC CATALOGUE 

Post to: 47 High Street, Daventry, Northants. 


Name.. 
Address 



ELECTROVALUE 


CATALOGUE ’81 


as included FREE with December issue of 
PRACTICAL ELECTRONICS 

It's work-bench size for keeping alongside your favourite 
journal for instant reference to stock and technical data. 

With more to choose from than ever - all the 
items you have learned to depend on being 
obtainable from Electrovalue PLUS MANY 
NEW ONES to bring Catalogue '81 bang up to 
date. The V.A.T. inclusive price list that goes 
with it will hold for at least 4 months before 
the next one is issued. 

Yes - you will enjoy dealing with 
Electrovalue - prices are keen - service 
is tops. 

Write, phone or call if you haven't yet got 
Catalogue '81 - and you will receive yours by 
return. (We pay postage). 

AND YOU GET BONUS DISCOUNTS AND 
FREE U K. POSTAGE TOO, WHEN YOU 
BUY FROM ELECTROVALUE. 

ELECTROVALUE LTD., (Dept. EE ) 28 St. Judes Rd, Englefield Green, Egham, 
Surrey TW20 OHB. Telephone: (STD0784) (London87) 33603Telex:264475 

release send me my FREE COPY OF ELECTROVALUE 
| CATALOGUE'81. 

| Name...... . .... J 

| Address........ ’ 
























E.E. PROJECT KITS 


Audio Effects Unit 

Phone Call Charge Jogger 

Darkroom Controller 

Bicycle Alarm 

Precision Parking Pad 

Lights Failure Monitor 

TTL Power Supply Unit 

Duo-Decl Timer 

*TTL Logic Probe 

Bedside Radio 

Auto Lighting-Up Warning 

Audio Millivoltmeter 

Weather Centre (Electronics only) 

Brakesafe Monitor 

Cricket Game 

Zener Diode Tester 

Signal Tracer 

General Purpose Amplifier 

Voltage Converter 

Autowaa 

A.F. Signal Generator 
Courtesy Light Delay 
Auto Phase 
Battery Voltage Monitor 
Lights Warning System 
Autofade 
"Dual Line Game 
Audio Tone Generator 
•Pre-tuned 4-Station Radio 
Gas Sentinel 
Automatic Level Control 
Cycle Direction Flasher 
Cable and Pipe Locator 
Stereo Headphone Amplifier 
Doorbell Register 
Five Range Current Limiter 

Touch Switch 

Micro Music Box 

Simple Short Wave Receiver 

Morse Practice Oscillator 

Slide/Tape Synchroniser 

Spring-Line Reverb Unit 

Mains on/off Timer 

Power Supply 3-9V 

Loft Alert 

Lightcall 

Burglar Alarm 

Baby Alarm 

Opto Alarm 

Radio Tuner MW/LW 

3-Function Generator 

One Armed Bandit 

Lights-on Reminder 


ZB124 

ZB73 

ZB77 

ZB78 

ZB75 

ZB76 

ZB74 

ZB71 

ZB70 

ZB72 

ZB68 

ZB69 

ZB79 

ZB80 

ZB81 


ZB84 

ZB85 

ZB86 

ZB64 


ZB54 

ZB57 

ZB58 

ZB53 

ZB55 

ZB56 

ZB45 

ZB44 


ZB49 

ZB48 

ZB47 

ZB103 

ZB51 

ZB40 

ZB41 

ZB108 


£12 25 
£6 00 
£17 25 
£9 25 
£3 50 
£8 75 
£9 50 
£8 50 
£3 25 
£14 25 
£5 65 


Oct. 80 
Oct. 80 
Oct. 80 
Oct. 80 
Sept. 80 
Sept. 80 
Sept. 80 
Sept. 80 
Sept. 80 
Sept. 80 
Aug. 80 
Aug. 80 
Aug. 80 
Aug. 80 
Aug. 80 
July 80 
July 80 
July 80 
July 80 
July 80 
July 80 
July 80 
July 80 
May 80 
May 80 
May 80 
May 80 
May 80 
May 80 
April 80 £27 00 

April 80 £8 00 

April 80 £14 50 

March 80 £3 75 

March 80 £15 25 

March 80 £3 60 

March 80 £4 50 

March 80 £12 75 

March 80 £9 00 


£18 04 


£5 25 


£10 25 
£25 00 
£3 50 


£30 00 
£4 50 
£33 00 
£6 25 
£5 00 
£8 50 
£5 00 
£14 75 


Signal Level Indicator 
High Impedance Voltmeter 
Universal Oscillator 
Chaser Light 

Low Power Audio Amplifier 

Simple Transistor Tester 

Varicap MW Radio 

Quiz Referee 

Touch-on Pilot Light 

Trailer Flasher 

Swanee Whistler 

Electronic Tuning Fork 

Power Supply 9V 

Warbling Timer 

Water Level Indicator 

Dolls House Lights Economiser 

Darkroom Timer 

Soldering Iron Bit Saver 

Voltage Splitter 

Conference Timer 

Electronic Canary 

Tremolo Unit 

Meter Amplifier 

Quad Simulator 

Short Wave Converter 

Electronic Dice 

Intruder Alarm 

Touch Bleeper 

Choke Warning Device 

Transistor Tester 

One Transistor Radio MW/LW 

Time Delay Indicator 

Micro Chime 

Lights Reminder for Car 

Headphone Enhancer 

Solid-State Roulette 

I'm First 

Continuity Tester 
Fuzz Box 

Vehicle Immobiliser 

Audio Effects Oscillator 

Tele-Tel 

Radio MW/LW 

Sound to Light 

R.F. Signal Generator 

Guitar Tone Booster 

A.F. Signal Generator 

Ouagmire 

Tele-Bell 

Weird Sound Effects Generator 
Catch-a-Light 
Chaser Light Display 
Car System Alarm 


ZB36 

ZB35 

ZB37 


ZB111 

ZB107 

ZB17 

ZB13 

ZB15 

ZB14 

ZB19 

ZB18 

ZB21 

ZB22 


ZB100 

ZB104 

ZB98 

ZB96 

ZB32 

ZB101 

ZB95 

ZB105 

ZB115 

ZB106 

ZB110 

ZB109 

ZB94 

ZB116 

ZB112 

ZB93 

ZB117 

ZB119 

ZB120 

ZB118 

ZB113 

ZB102 

ZB97 

ZB92 


Oct. 79 
Oct. 79 
Oct. 79 
Sept. 79 
Sept. 79 
Sept. 79 
Sept. 79 

Aug. 79 
Aug. 79 
Aug. 79 
Aug. 79 

Aug! 79 
July 79 
July 79 
July 79 
July 79 
July 79 
July 79 

June 79 
June 79 
June 79 
May 79 
May 79 
May 79 
April 79 
April 79 
April 79 
April 79 
March 79 
March 79 
Feb. 79 

Jan! 79 


£4 50 
£14 50 
£3 50 
£17 50 
£3 75 
£5 50 
£8 50 
£4 75 
£2 00 
£3 00 
£3 50 
£8 90 
£8 25 
£5 80 
£4 50 
£4 50 
£2 50 
£9 25 
£3 25 
£38 00 
£4 50 
£10 00 
£3 50 
£8 00 
£13 75 
£13 50 


Dec. 78 
Dec. 78 
Nov. 78 
Nov. 78 


£3 25 
£7 50 
£4 00 
£7 25 
£4 00 
£12 00 
£4 50 
£4 00 
£18 25 
£3 70 
£4 30 
£5 00 
£5 00 
£3 50 


Oct. 7! 
Sept. 78 
Sept. 78 
Sept. 78 
Aug. 78 
July 78 
June 78 
March 78 
March 78 
Feb. 78 
Feb. 78 


* TEACH-IN 80 * 


This popular monthly constructional series started in E.E. in 1979 and is a must for beginners to electronics. The sheer simplicity of the 
whole project experiments lends itself to be made by any beginner young or old. Basic technical principles and symbols explained in 
great detail. Start at the beginning with a hobby that could become a worthwhile career, our kit comes complete with all parts as specified 
by E.E. 

List A, B and C £22 50. Monthly reprints from October 1979 available at 40p each per month extra or £4-50 for whole series. 

•All E.E. project kits supplied with cases except items marked *. All kits come complete with items as specified plus Texas i.c. sockets 
where required, also veroboard connecting wire etc. 

If you do not have the issue of E.E. which contains the project we can supply a reprint at 40p extra. 

Personal callers please ring to check availability of kits. 

All prices include post, packing and 15% V.A.T. 


LATE EXTRA 


£10 35 


MINI I.C. RADIO OCTOBER '80 ZB126 
DUSK/DAWN RELAY OCTOBER '80 ZB125 
SOUND TO LIGHT ZB127 NOV. ’80 
GUITAR PRACTICE AMPLIFIER ZB128 NOV. '80 
REACTION TESTER ZB129 NOV. '80 
PRECISION TIMER ZB130 NOV. '80 
TRANSISTOR TESTER ZB131 NOV. '80 
SOIL MOISTURE MONITOR ZB132 NOV. '80 
OTHER THAN STATED, PRICES ON APPLICATION. 


T. POWELL 

306 St. Pauls Road, Highbury Corner, London N.l. 

Ml 

Visa/Access cards accepted 
Minimum telephone Orders £5 00 
Minimum Mail Order £1 00 
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■A Breadboard 1980 

. 26th to 30th November ■ 
Open 10 a.m. till 6 p.m. (and till 
8 p.m.Thursday, 4 p.m. Sunday) 
Royal Horticultural Halls, 
Elverton Street, London 

(Nr. St. James's Park Underground) 
Visit our huge stand and 
see our new 'single-chip' organ, 
a new sequencer/composer, ^ 
y and lots more. m 
f«4. Don't miss it!! 


A massive new 
catalogue from Maplin 
that's bigger and better 
than ever before. If you 
ever buy electronic 
components this is the 
one catalogue you must 
not be without. Over 
300 pages, it's a 
comprehensive guide to 
electronic components I 
with thousands of 
photographs and 
illustrations and page 
after page of invaluable data. 

We stockjust about 
every useful component 
you can think of. In fact, 
well over 5000 different 
lines, many of them hard 
to get from anywhere 
else. Hundreds and hundreds 
of fascinating new lines, 
more data, more pictures and 
a new layout to help you 
find things more quickly. 

mfliMun 


Post this coupon now for your copy of our 1981 
| catalogue price £1. 

■ Please send me a copy of your 320 page catalogue. 

■ I enclose £ 1 (Plus 25p p&p). If I am not completely 

■ satisfied I may return the catalogue to you and have 

■ my money refunded. If you live outside the UK send 
I £1.68 or 12 International Reply Coupons. 

| I enclose £1.25 


Maplin Electronic Supplies Ltd. 

All mail to: RO. Box 3, Rayleigh, Essex SS6 8LR. 

Telephone: Southend (0702) 554l55.Sales (0702) 552911. 

Shops: 

159-161 King Street, Hammersmith, London W6. Telephone: (01) 748 0926. 

284 London Road, Westdiff-on-Sea. Essex. Telephone: Southend (0702) 554000. 
Both shops closed Mondays. 


I Name_ 















